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(7DJHRA. 391008814 

RAYCHEM CORPORAT I ON 
T;*D ^7-S*S94025^j U 

p^-r^3oo# 

(72)§gl®& y— • T — 9 - ^ F;i/v> 

119# 

(74)ftSA #0J .« tf*2£) 



(54) BHB0>««a PTCmT&3T?Z>&mm6 



(57) [K»] • 

Jiis ptc^ S[^j^*tt $ tit^o^ ^ tf — r 




(1) ±EPTC*W, (a) #y 
v-(^S^5^;j;oTiI^, (b) 2 

( 2 ) ±|Bm l 0mKfi ~o(OMTOig<l: - S 

(3) SS^«Afttt«^ttR$tL$ frKftS 

( 4 ) ±m$& 1 lE|^»S5i« 2 5 tTg^f^ 1 A 

(5) ±BBftttJff 2 @H«He«re U 

(6) ^tJi|B*l|ElS^«»^H(Oafi*Jifi* 

[fit*s 2 ] ±e» i m^^i^-^— 

[ R*q[ 3 ] _LfEH l EIR«(H»$5 J: tfgl 2 IsUgftK 
>T y 7&& *) mt> D <5R 3 Btt 

* 1 * fcttR#E 2 K:B*<^RIeIR 0 
^ 1 7bm 5 <0V^tL^^E*c<z>ftHHsI» o 
[0 00 1] 

[0 0 0 2] 



P) 8-19174 

2 

[0 0 0 3] PTCW^Ji!tT, ^^n^y^A 

-f£« JtgKiiS^i#, 2 ^/v h (v) 

[0 0 0 4] r <^S<o^Mo#:%#J £ tttt, fc£ xl 

fc£> *H«ffK No. 3 . 8 5 8 , 1 4 4 , hV ^iStf^ 
§B<&l&No. P2, 543,314.1, P 2.7 5 5.0 7 
7.2, P 2, 755, 07 6.1 N P2.82l.7 9 9. 
4, P2.9 0 3.4 2 2.2 .1^, ^M^S 

30 - 3 3 2 2 J: tW^sp 1-51041 #gt*E« 

*S*>5 0 PTCt7V7^TOt ftfc:, t — m 

2. tf. "PTCgS( "The PTC 
Rcsistor'^^Jg^rfcifc-C, 111.9 7 1^ 

■#fllfCi3JtSR. F. Blaha fc: <fc 3SH»S:#HB)}*^ 
fcfefflS^rWS. U3&*U##b, fcirxtf, 1/27 

5(EJK{-^3^/^T«, PTCt7 ^ v#ft%:m&k-tZ>m 

(gPTct7-; 

40 CzKy -e— Wttfc— ^i: UTi£<««$^rv^5o 

ICfi, fcirXL^, ^S#f^;Nn. 2.9 7 8,6 6 

5 h • h - T/^Vemec ec al)^5J:t^N 

o. 3,243,753 (a — 7 .Kohler) {C^^^i^TV^^ 

J:5f-, JiBPTC»*tt2Ky^-«-^lBl»RSHS^t6 

Zk^Jthtiz p Tc^m^^K y -e— £r&ttf£;fif£>[Eis& 

so Xt>~frh<D^mtt3£frA^m'D£ih(OX6b K) , 



<d p t c sgm^ y -^—tm~r zhcox&z^k 

[0'0 0 5] PTCiWtWyv-ffl 

y^-i^<bft9> 

(a) 2 5 "CJCT 5 ^~ — A ■ cmi «9/h^V>^^^^fb. 

(b) (i)^y-r-^cO^^^>^< khl 1 8°CX 

[0 0 0 6] r©^©|»(it*^t7 ^ y^PTC 
[0 0 0 7] 20 

[»Wj&*a**LJ:3 fc-f-SBIWl ::<D*9§r±. PTCi 
^ P T C jK y ^-ffl^'»^v>T**tfc 
. Si^-C^ Suffix., fc^x./h*3&vf^fe^ 1 b©T?S>S t 

1 

[0 0 0 8] 

«8K^attus^?fc]ft?as^»f^«igfcsgi$jx, _biEP 
^m^^rfc p Tcittt^ y t> , 

(a) 2 5*Ci:T5t-^ - cBKT0>ffi«**r*U (b) 
(i)xKy j*4)'«>tt*lLft^ft< irtll 8t:T^ 

(c)^y^-^gau/>^< his o°cj-m-^ 

d/ta^£< £&1 0T-&3^ffift-ClKfc$S' 
{3)lsIB«BHi«: 2 5*C"efia:«^ 1 a— A&T-C. so 



^§1^8 - 19 17 4 



0 0. 5 Rl^— ^J^TT*^>»9. 

T _h|B«« IsIK^iS jg K A S *t 5 J* 

4>ft< it>8-C*>§^Sr»«i:i-S»«leIj»^*>5o 
[0 0 0 9] ±E^>#j*^r#'rsttftlHlKl2:*5V^> S 

# L t P T C iT-^rSti^ IS^lliQ LT P T C 

sa**K -b*f 5 £ p t cm+temmvtm t ^ 9 njs&m^ 

[0 0 10] ^<D&m<D®&&&j£~FZ>Wr£'\z3s^X, 

r i#Be>d»lca*-e*sr k\zt£ZXh*>v 0 <£lt, 
J: tf/X W:«5t (O *fj&p tt^-f U ft <£> T?£ 

mmx^xo 0 

[0011] ±&<DZk < femztizm^om&fcis^ 

Tf±> iBTKAHMIfl^ flfc^lHlKSi^. ^^iHj^^r^^a 
ittifiV^^^. ft^\ *<<z>S»^*fflfts®»Ra 

[0012] z'(D$£mteim(DPTc\*im4%mM^&m 

[0013] ^fc. r^^te. ±^r^<^S$ix 

(DXh&< , tzk^tz, ®mm&&&<Dn^tt<M£*m 



(4) 



^m^8 - 19 17 4 



[0014] ro^f^^(u^:^^jo^r«. m^c 

^ffiK^d^LT. Jfcd/i #s#3:U<: iW>£< £^1 
0 . £ p> U < tt 2 o £ -T 5 KX^^iBttfziSflE^ 

[0 0 15] PTCf«, ^«ft*»J*4&# 

*^Ji^fc^PTC*^i:..-teo**H-. fc^x. .20 

[0016] -m^ fiv^H^rsjt^ 

fc£;tF^ 1 x 1 0- 4 ^~ — A • cm J: 9 &/h^@;t3££i; 

1 

U<, r<OfflBSB0>B§n«*tt. ^§P^0 . 1 3cm 2 <£ 
j?^U<». 0.0 6-0.0 1.3cm 2 iO 

[0017] _bfBPTc*^^ m^co^wx^mmm 

*<DWLBtT dn ^2 5T^£JL±X\ 2 5 ^^ioCt O ^ 60 

9 Vh£ < , * blzftti U< »l A • cmJ: 
fc<Dj&UBv>e>jh,5 0 fftt<ttPTC*T-©IMc*i:L so 



6 ' 

<tt5o PTCMilUfl/^©^ ±3£ 

C0^@#fFMNu. 9 6 5,3 4 3f (#<kBH 6 4-3 3 

(a) 2 S'CfclT 5 tf— • cniJ^T^ffitt^&^U (b) 

.(i)*y j*-»o»*itflL3^*< nn 8°c-e&> 

tfV^—&ftfcftlTZi^i£&'J>f£<bhO, 2 5fclfc 
(c)aKS^— J*##i«kU*ft< H18 Ot^^f* 

[0 0 18] Z(Dm<DPTCm^<DJm^&Wi'^h<Db%: 

^^<«tt>. m#5 otS/u h/K y ^ — h/^^mi^ 

fox, m^WL&x&j&i^izmwm&mbftzhn 

[0019] JiEiEi^»«^3i^©iHij»f^«*#-e© 

SRPTC*^i:»j»S*t*«LfcJ: 5 

±i:USRPTC*^©SS*t 

^r^^tt^^cOT?^^. JifBHttR dn tt 1 ^J;!9/h 

[0020] 4ft«^^imK{^rt5tiagS«d^tott 

3o^htb-<wneiT, ^bfc^ 12/K/^ht) 

^UV\ ±i&60r ^ J^^T. PTC^t — 
^f^jp^O . 0 S^V^UIchk ^f^U<^0. 1^V>U 
0 . 5 cmT*£> > ^fe^HffitlCS^iSferi 0 . 6 £^ U 5 cm. 

±IER dn fj:0.5XR L A J: f9 Vh£ V> 

^5 ;®R dn tt. b< lt0.1XR L ^-AJ; «9 t>/h 
^[C0.04XR L ^-AiH/J^V\ 
O.OOIXRl ^— 9 Vh£^ 1 fetDKl-'5o 
r^R L tt. 0^b<«, ISttt- feCDiy^ -T?£t> 



(5) 
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SWE*#fl»^5ffltfMBrt , T?± 2 5 

[0 0 2 1] ±5£<D~ tfrbmz J: ?K> _hfB[Ej3&<DiI 
19, J: or. WJKl2:fllBic?B*SttS-e*^5 0 fib*. 

offiStffitt, *Hfc:|§J3Sas 5 

s^Kta, _b^ufc^-r i/^v^jt, i-*fr*>. ffi^i. 

SIU<tt'>ft<H40, S?)i:tt/>4<i:ti00 

[0 0 2 2] iaiH^B^33iTJ«i^J««<Opf#^ 

^m^m^\^cx\^m^^^t(D^^^^^ 

iz&i^xmtfifco . 5 7^7 <fc «9 fc;*:#v\ fcirx. 

ff. 0.5-47^7, ^t<li0.5-2.57> 
[0 0 2 3] so 



8 

*s w s xfws t«g*3Sj& i ^ r tomti&mz. ufc^o 

Sfc. r^0 3tc^ -e^tu**ofc*#^*5*t5* 

A il A2,A3,A4,Bi,B 2 , B 3 *5J:U ? B4^ 

8^4oTV^)tt, SR3fiS«rtt9Btf«ft:^me 

«tt v SttBK«KBS:A9BtrjKffolU£^i£JKUft: 
fc©i:^oTV^ 0 rtHMUHftAi ,A 2 . A3*3j;tfA4 

C0?E^Ti ,T 2 ,T3 ,T4^*lJPWI^$nXV>-5 0 — 
ftAffXBi ,B 2 ( B3.*5it5B4W: > fc£;ifcf, (a) 

f i»J: 9 ^^^^^^-r^^2^^{cjoit 
1^— • i&fiftjftSr^U Li&*U*tfS£>, Si [HISS 

[0 0 2 4] ±iBHIK«BHS^^fj|RA 1 ,A2.A3*5«t: 
[0 0 2 5] L^Lfca*^ ^cO^S^^#^ST 

a(flW£T crit i: UT^i-t>^>)l-PJ^t"-5i, rcoig. 

«T 3 ^^|H[B»g|«tttaATd tripA £&oT*5 
[0 0 2 6] feUfcittf, M^^^^{-^)o 

ssfc5jftt?ai*f«o ip*>; BB»«»3fls«aieTd iat c 

h ^pj*f-s«p-e*>5 0 *>u ^^^a 5 ^T4^ 

^fiTd latch i^StttlS^^o _blB[Hj^^ 
S 1 ©fi»^8firS*5Jt*©fi*T crit J^T^r^o 
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iHjma^ -ftjRStufc (latched) 3 £ 

[0 0 2 7] AW*Bi t B 2 f B 3 i3«fc-tfB4t:*i-3®& 

ftaS^lfi^s. WtteKWSi'u*. ^tt^^^H^ 

tripB (If^Jlu^T tripA I^T^fcS) ^ftotV^ 

•So 

[0 0 2 8] H 4 ttft*tt ft«**fta«ftJt, P£ 

P 1 . 3sJ:t^ w^xn^AaiA&ftiBlKftflEeBoAW 

3& A b B ^r^i~ 0 20 

[0 0 2 9] P« N SftEIK^^ ^5H?&*0^kfe<tT/ 
/XW:a*BMft 1 2 R J: 3 mmm»<ol£&ttf&1b+ 

tic* fc^xtf. S^lRl ©aiSJWtEE*— i^jWS^ U 30 
^WHBSr^-r^S^^tiPB (c&5 0 r [h] 

^M!T d* ^ot, 3KlHlK^P>ffifWCSfi:^«pffi$ 40 

5l«* s A^iRB"s:^r-r5fc©"C*>5*?>rf. r^[pj^ 

ft 5 > 5 w £ Lft tt.*U:£ft 6 ft v\> 
[0 0 3 0] **MKid^SlHl»R»*<o#< <Z>;Bj£K: 
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«£ft!K 3K#iS«WETn d>£tf>o< DJDf»Sjft,fcl». ■ 
IS»aS(T crit-2 0)TC"i: (Tcrit+ 1 0)1C<O|H % 
^b<«(T crit-5)°C£(T crit+SjT^fltlfclfcS 
*£j£¥flMifc:*U SfeKlWMST crit/1 OfiLb 

^Stbfclil*©E»fMB)K*!i^N-co.5XR dn £ 

3 X R dn . jff * L<tt0.7XR dn H.5XR dn 

coraf-fc-SffiiiitR dn/l0^oi5lrf5 0 [eIK 
[00 3 1] m^a^^r 1 0 fflKftioo 

t dn ^T^mm^m^^&'t^^-^^^mm^n 

St, T&WtmnmAk-t-Zk, WTn i:Td trip 

mi] 

1 dR 
x 

R dT 
[0 0 3 2] |Hl»Ra«dS»^f-5J8«f4 % «^»fcJ4 

^ufci:#, SReafli&as 2 . 5 4^ u 6 ^ y 175/ h/ 

°C • cm 2 , £? * U < «: 2 . 5 ftV^ U 5 ^ V V y h/TVcm 

&m-rz>Wf^^tt. mmm%r* j em-$-z>m&bmmk 
m&b&^%zr£tf&mz.mb-t'<zx~3b*), — *h»b 

<t » 3 *t5 -e& 5. 
[0 0 3 3] r^^^^d^{Hj^^MH, 



11 

yh%m*-, wCO^Y-jr-y htty— K»^*S^T?ifa 

[0 0 3 4] wCO^^^IUKtt, y 1 0(D(hI^:M^ 

TCHKdM»4i6»-t«>A©t>«>i:l^jK^ f^j— 
«^38J:rKPTCiaB««SttB— 

©t>©^ t^tif, 1 2 v^m^i-s 1 

5 : y-K4tt, mffi2£ffiK$;h/CV^;I^aijft«3 

4*5»a»i3Srjrau-cv^. kss^kji 3 £ p t c 
y 5 ^(rs^^tixv^ - srss*^ 

[0 0 3 6] £ 3 ®m&W8iW:*Mf&'tZ* 

(OD—^Xfy V 1 3 ft. ^<£>J1 19 0>^*0>ififlW s 2 5 

4 51c* w«b«j£s t t-^Kyy 

l 3 l fcJ:0H< t J:^^^oTV^^ 0 l 3 2 

^l5(t fc — ^ 1 2£rfMrT^< l 2 0 V*>£«EWS 

9 1 2 ^hi^ks^i 1 k\z&m\z.mwi£tix&*), =7 
[0037] ±Mcom* (om&n & ra. T^^ffii-s 



( 7 ) ^FH^ 8-19174 
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^ 2 1 «f A£*ltv^o r <T>$?*s*g>r^X. 2 
lCO^fe^f^ M^ilfcy7^^y^W2 2^9 
r^7 P 7^f^^W2 2fjL^t77 P 2 0i: 

—^2 1©I^|^7^1I|1 4^AoTV^^ 0 * 

y >^2 3JCJ; 94t5&£*LTV>3 0 H 7 *5 J: tKH 8 fc^ 
10 i-*Wfc — ^f±. Hn^^^^^m^l 1, 7^7*1 

o^t, 1.2 0 vn&mummtitaftzt^ t— *i 

^^*>M3^]EU<fH!it5o :of-^^7 h 1 
20 3flSM<£, *^ iHlS&tf ^tt^r k&"X$ 

MZ>£ _blB7k«t— [EjS&^m^ 1 1 1 
&&ti. »^t«toTtt*At5o U^U**se>. ^7 

[0 0 3 8] 

40 HSfc^UfclElKWflS^ «f3i&Ufc#^^l -5 l 0 

isiKftgH&fi, ace ( d ) i.9ic mx\ m& 2.03 

mm-r >T<nRmzB& Ufc ptc 1 tf> 

wri» 1 . 5 2mmii:it^^tirv^ (-r^^^>. 

Jfcd/t f^l 2i:/ioTV^5) 0 JiEPTCsR^fi. 55 
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SStt ( I max) tt» 2 . 5 7^7 ( ^ £>|eIKtftB&»tf> 2 5 

[0039] 7 Ri^i- J: 5 K^UStMI 

fc 0 ©JESS, -t-ftfc>%JE»^»f^*fl=<o 

t> 'i -miUfiMEK 0.837 ^7T^ 9 

(T dn )»5 0°COTX^«i^gfi(R dn)tt0. 

K8 0°C(T cm )f£_k#?-U -5r^^T?^1S^ffiSt(Rd 

- trip )fS0 . 3*—- A£ftofc 0 &M.<OfeM(Td trip 

) f2$J 9 0 V, £ ft D , i 2 R Anjft fc: <t o Tga^^f 

B^S(Td latch 2 5tt\ ffiJK«(Rd lat 20 

ch )tt«3 7 . 2 0 Otf— A N |Hjg&m^tt^] 0 . 0 2 r >"< 
T t ft D fc — * W: t> tt^«*fc#&£rf§£ bftd-o 

*«1B £ ft 9 #££l? t - * Hjgfft bft ^ic j&>a»fc> £ 

[oo4o] mmm 2 

— AWffiSfcfcJzT/l 2 O^A- NO^jffimai^TftaiEl^ 30 

©MS: 1 ^--A t LTSS^ 1 2 0T>^-<r^±iiD 

^■^rfdo ^xa«>sA(±i3i3niiinnic» 1 5 0 o v ? y 
t-_h# bxa^Xffl. £ ft *? s^ne^ig^p^^ ufc^ 0 

[0041] wp^uci?^ r^^ictttrfp 40 
i^y^PTc *^£^ri- * HBrtt/hTfife-e* 19 ft a* 

\z p t cm*i±mm&mwttf y ^-^x-x^y^ y ? 

&CM<,- lstc&^xm*<o3&VtX<Dt^/hMXhMi&: 

^ ft 19 . -fr^fe^^^y^aiHF^Mft^^ » 
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[0 0 4 2] ±j*Ufc*»«-e«fflrS*«ftPTC3H 

[0 043] «ste6»e>, *§stt#y ^a^ft*<o» 

fc±P T C (posi tive temperature coefficients IE*!! 

< k h 1 0 , £ ib K£f * L < ttRsi fltds^ < £ 

1 4^«Hfcl*5*t3J»«9 ^*&*COjtfiti<Z>Jt, Rioo ffi 
ttlO Q € Ciem\Zj8ftZ>1&V) k1$$><Di£l&m<Dtt$$£T* 

R30 »i3 OlCfiH(c:i3^S»l9"i:*6*<oitfiStcojfc-c 
feS 0 *W*B»-C^v>P>tb-5rpTC* J f-jW:, Ji^cop 

ptc $ tufcs*) coffist$:ms^ 

[0044] y fcH-r**fi«>w*w:, 
t wf^BWff^ 3,8 5 8,1 44^ wm^m^mm 

P2 5 43 3 1 4.1,P2 7 5 5 0 77.2,P2 7 5 5 
076.1,P2821799 . 4*5 £tFP 2 9 0 3 4 4 

19 6 5,34 4#*3«fctf*9 6 5,3 4 5 ^^Jt&fS 

[0 0 4 5] #}^t«©PTC|l^(j:, ^7—** 

j&z>h<Dx$>z> 0 fcmztbZtfy^'- f4, iKy^^wv 

o^ft^y ^-u^>r ^H*5J:^V7^ y^Sfta*/ 

»»KJW{J:J: 9««Sixrv>So i ef^(self-regul 

KWSJvNjtsst. a»^< ^ i o 3 ^— i.^t uxv> 
ft(mr^fte>ftv\ ^r^r% #*fcffiv*jt»«:*r*i- 

5PT cm^f^sK y r k 

*ftB8H*s#5 0 fc<t^^ PTCl^ftiKy^g^ 
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&irzzk&M>^mzti,x^z>[itkZ-t£. • -r— 

-iNfitV;* (Poly. Eng- and Sci)f 1 8#6 
4 9l(1 9 7 8fl#S 0 ] 0 SkfcU PTC«3|tt3K 

t>jt.^ffi$jft/TV^[fc£;ltf, v^-f • ( J .Me 

yer). tfl) • xyi/=7 V • T > K • iKf^V 
^(Poly.Eng.and Sci.)^l 4#7 0 61(1 9 7 4 

S(Ts)$:ft9PTC#i^L, 7 uhm • cm&CT^it 

^^fi2 o-i 5 o ^ y ^ ^©spsd^u urn. 

v^^— f (Schubert). K ( F ord) 3o y B > 

(Lyon)^. 7~3~V v^JX • ^"^f • — • ^7y^ (A 
nalysis of Carbon Black), >1r^ ^ n ^r^i 7 

• ■ h y tvu • sr^x/u - r^-y (En 

cyclopaedia of I ndus trial Chemical Analysis)^ 
8tl7 9l(1 9 6 9¥), i?a >- • - 
•i^^CJohn Wiley and S on) (= ^ — • 3 — # ft) 

AKU -<E>itte£f3;U< ttS/DJttl85iUfc 

— X — 

<fc£0.5J^T. J:9»^U<tt0.4£AT. *Hc 0 . 3 
£TFT- ft ft ftfcf ft h ft V ^ £ £ Jl, v n ffi b fc c 

^&©IlT**Sil5ttlPtt9 .5-2 9 
OOKg- m-cc 1 (1 — 3 0 Ohp.hr. ft" 3 )y^£P3: U< . 
$^^9.5^9 70Kg-m - cc 1 . #f£ 9.5 — 485 
Kg • m • cc 1 . Mh 9.5 — 240 Kg - m- cc' 1 i&W^ 
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[0049] ttsm-xtm^btiztty A^n^ 

*K y -e— ^ fcfi— L < tt-t*LfiUb«>*BsK y — <D 
i mi It n^rtisi -b ©Stt = y -e— (fc £ £ fcfi£i£ tr 

10 — r^y/u^ r ^ y ;v®x^^ b t^ic 7 ^ y ;v 
Wt^^/u)k<o=i^])^— ,jKy r y— v^s. fc^x.^ 
^Ky r y — u^^— -tvi^ h>^^m^^/^^>-^j:'0 ? 
jKy vy^;u7-r K ; y 7 ^ hv^t^y^ 
fe^^rf^u^v-^w^^ k ^y 

yr^ RK:*y «33J:t57/utn*-* 

«2 oms%^^^*«r-g-^r-r-5^y^— a, fc^^^ 

20 V, ^^^b^^i^>/^cifc 0 v>-rijKy ^—^oJ:t5^i 
nx^i/y)itti^lH(On^y-7^^^3^y 

£?3= u < ttr ^ y ^) =x *° y ^ v 

TKy ^^w^2 5—7 5Sfi%^3J:t5^^ \sls/7 9 y 

f-T^ y/u|fcSrjf*u< tt4 — l 0SS%-atf ^«DT*$> 
30 >5 0 

[0 0 5 0] Jfcttft)ISiB4l^0ffiVV3!? y^r— $r^V>^ 
M^PTCa*«:#5lCttlfc|fctt2B»^*<, "Jt 

U\ lt^fc, #<CO/^y-^— T*«. ^#20-75 

btt^o 7 ©tlli 3 o ; y ;^ n y J: 

7Ky-e— co*^tCfi6 0 ^ y ^^n >KJi^Jff*UV\ 
^7— ^^^^^>^&^^:#< fts^ottx, PTC 

40 ^ ^ * ft a* & it ^ffi v ^m^^ ^ # -5 ^ » «t 

l9S^f-ft^o ^;t% 3&®j$i oo^y ^u^t 
[0051] fflj*4fc*<o*— ^*>^^>^^ofi^ iej$ 

7 ohm • cmJ^T. jff^ U< 5 ohm • cm^T. <t "9 
$f ^ U < 2 ohm • crn^T. #^ 2 ohm • cmJ^T^itig 
^1^-4 0°C- TsCO^. ^L<lt2 0 , Cfft5 
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(57)Abstract: 

PURPOSE: To handle a relatively high current by cutting 
off a specific PTC element, when a current flowing to 
the specific PTC element increases and the temperature 
of the PTC element rises, and suppressing the flowing 
current and protecting a circuit. 
CONSTITUTION: A PTC(positive temperature 
coefficient) element 1 is formed of a PTC conductive 
polymer. The PTC conductive polymer has a resistance 
value of <5 Q.cm at 25° C, and the crystal fusion point 
of the polymer is at least 180° C. A protecting circuit 
1 1 (resistance value <1 Q and <0.5 RLQ) has metal flat 
plate electrodes 2 which are arranged on both sides of a 
constant thickness (t) and is brought into direct contact 
with the PTC element 1, and a current flows within a 
range of d/t>10, where (d) is an equivalent diameter 
within a range of the current flowing to the PTC element 
1. When a current flows from a power source to a circuit 
element through a circuit protector 1 1, the PTC element 
1 is heated with the circuit current Thus when the 

temperature of the PTC element 1 rises, the PTC element 1 is cut off to suppress the 
circuit, thus protecting the circuit 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ' 

[Claim 1] It is the protection network equipped with other circuit elements which are connected 
to a power source, the 1st circuit protector containing a PTC component, and the above- 
mentioned PTC component at a serial, and have an impedance RL ohm. Have a normal operating 
state and the perimeter of the 1st circuit protector of the above serves as superfluous 
temperature, or this protection network is changed into an elevated-temperature operational 
stability condition when the failure a superfluous current flows [ failure ] to this protection 
network takes place. (1) The above-mentioned PTC component is prepared by the approach of 
making a polymer distributing (a) conductivity filler. And it consists of a PTC conductive polymer 
which has the resistivity below 10 ohm and cm at (b)25 degree C. (2) The 1st circuit protector of 
the above consists of a plate PTC component of two metal plate electrodes and fixed thickness 
t When it comes to allot a metal plate electrode to the both sides of this PTC component and 
(3) electrodes are connected to a power supply source When it is the equivalent diameter d 
which has die-length t, a current flows through the above-mentioned PTC component in the 
range [ as / whose d/t is at least 10 ], and the resistance of the 1 st circuit protector of (4) 
above is 1 ohm or less at 25 degrees C. a course — (5) — the above-mentioned circuit — the 
2nd circuit protector — allotting — (6), when the above-mentioned protection network is 
changed into an elevated-temperature operational stability condition with the superfluous 
temperature around the 1st circuit protector of the above at least The protection network 
characterized by being at least 8, the power ratio, i.e., the switch ratio, of a protection network 
under the normal operation condition over the power of the protection network under an 
elevated-temperature operational stability condition. 

[Claim 2] The protection network according to claim 1 whose 1st circuit protector of the above 
is a thermostat or a bimetal switch. 

[Claim 3] The protection network according to claim 1 or 2 where the 1st circuit protector of the 

above and the 2nd circuit protector tend to protect a circuit to the same failure. 

[Claim 4] The protection network according to claim 3 where a switch changes and the 1st 

circuit protector operates when the 2nd circuit protector of the above breaks down. 

[Claim 5] The protection network according to claim 1 or 2 which is going to protect a circuit to 

the failure from which the 1st circuit protector of the above and the 2nd circuit protector 

differed. 

[Claim 6] The protection network according to claim 1 to 5 whose switch ratio is at least 40. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrical circuit equipped with the circuit 
protector which consists of a component constituted from PTC conductive polymer matter. 
[0002] 

[Description of the Prior Art] It is known well that the specific resistance of many conductive 
matter will change according to temperature, and conductive material, such as this to which 
specific resistance increases rapidly more than a specific temperature requirement, is usually 
called as temperature coefficient (PTC is called henceforth) matter of right nature. 
[0003] There is it, ceramic material doped like barium titanate as an example of the PTC matter, 
conductive polymer material, for example, the polymer material which the fillers which have 
special conductivity are made scattered and changes, etc. The PTC ceramic material used these 
days has the electrical characteristics stabilized dramatically. On the other hand, comparatively 
high electric field, for example, 2 volt (V) / mil, It sets, and the specific resistance of PTC 
ceramic material, such as this, has the inclination to fall rapidly, after also. reaching 
inconvenience at a peak price. Here, a still more important thing is comparatively large, and 
generally has more than 40-ohm cm, and, for this reason, the rate of the minimum specific 
resistance in 25 degrees C cannot be used for it as a small resistor of low resistance value. 
Furthermore, it is hard to fabricate PTC ceramic material, such as this, easily, conductive PTC 
polymer material — general — comparatively — alike — flexibility — having — and shaping, 
although it is easy and the usefulness in the field of physics and the electrical and electric 
equipment was just limited till recently The latest research indicated how the conductive 
polymer (what was combined as especially a low temperature range showed low specific 
resistance and a pyrosphere showed high specific resistance) which has a broadband property 
more is offered, or how the improved equipment containing a conductive polymer would be 
manufactured. 

[0004] As an example of reference of this kind of equipment JP,64-3322,B, JP,1-51041,B, etc. 
corresponding to this application United States patent application and the U.S. application of 
simultaneous presentation are in an United States patent, No.3, 858 and 144, Germany patent 
disclosure official report No.P2,543,31 4.1, P2,755,077.2, P2,755,076.1 , P2.821.799.4 and 
P2,903,422.2, and a list, for example. The PTC ceramic ingredient is already used for the heater, 
the circuit protector {for example, "PTC resistor (it is the reference of the heading of "The PTC 
Resistor" and see the thesis by R.F.BIaha in. an electronic-parts board in A.D. 1971)}, etc. 
However, for example, in the circuit treating the current of the comparatively high stability 
beyond 1/2 A or it, the circuit protector on the basis of PTC ceramic material will become 
unnecessarily large-sized (since this PTC ceramic material has high specific resistance). 
Conductive PTC polymer material is widely used as a heater. Furthermore, the above-mentioned 
PJC conductive polymer material is used for the circuit protector as proposed by reference 
(Burnet ETO Al Vernet et al). United States patent;No.2,978,665 [ for example, ]. and 
No.3,243,753 (cola, Kohler). However, generally the characteristic circuit-protection equipment 
containing the PTC conductive polymer considered that a satisfying result is obtained is not 
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indicated by the above-mentioned reference, either. On the other hand, even if the above- 
mentioned reference had suggested that this kind of specific circuit protector could be made 
actually even if, it mistakes and it came to be proved by our research that these suggestions are 
insufficient and that it is that for which the following PTC conductive polymers are suitable. 
[0005] Namely, a PTC component consists of a PTC conductive polymer which made the organic 
polymer ingredient distribute conductive carbon black (a) It has thing resistivity smaller than 5 
ohm and cm at 25 degrees C, and the crystalline melting point of (b) (i) polymer component is at 
least 118 degrees C. The amount of (ii) carbon black It is the amount from which the volume 
ratio to the polymer component of carbon black is set to at least 0.25. (c) The polymer 
component fused, and when prepared by giving the mixture of a solid-state polymer component 
and carbon black to the mechanical shearing process which amounts to at least 180 degrees C, 
it found out excelling in repeatability. 

[0006] It is in offering the object of this invention with the electrical circuit equipped with the 
circuit protector which was structurally [ small ] strong using the new PTC polymer ingredient, 
and was excellent also in the operating characteristic of a current except for the fault in the 
equipment using the conventional ceramic PTC ingredient. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is equipped with a PTC component 
(that is, it is the component constituted using the PTC polymer constituent), and though it is the 
thing of a dimension small [ even if], it offers the improved electrical circuit which can deal with 
a high current comparatively. 
[0008] 

[Means for Solving the Problem] It is what this invention sets like 1 voice and offers the 
following electrical circuits. Namely, a power source, It is the electrical circuit equipped with 
other circuit elements which are connected to the circuit protector containing a PTC 
component, and the above-mentioned PTC component at a serial, and have an impedance RL 
ohm. This electrical circuit is changed into an elevated— temperature operational stability 
condition, when it has a normal operating state, and the perimeter of the above-mentioned 
circuit protector serves as superfluous temperature or a superfluous current flows to this 
electrical circuit The above-mentioned PTC component consists of a PTC conductive polymer 
which made the organic polymer ingredient distribute conductive carbon black, (a) It has the 
resistivity below 5 ohm and cm at 25 degrees C. The crystalline melting point of (b) (i) polymer 
component is at least 118 degrees C. The amount of (ii) carbon black It is the amount from 
which the volume ratio to the polymer component of carbon black is set to at least 0.25. (c) A 
polymer component fuses and it is prepared by giving the mixture of a solid-state polymer 
component and carbon black to the mechanical shearing process which amounts to at least 180 
degrees C. (2) When setting to d the equivalent diameter of the range of the current which the 
above-mentioned circuit protector arranges a metal plate electrode on the both sides of the 
PTC component of fixed thickness t is made to come to contact a direct PTC component and 
flows a PTC component A current flows by within the limits whose d/t is at least 10, and the 
resistance of (3) circuit protectors is 1 ohm or less at 25 degrees C. and below a 0.5RL ohm — 
it is — (4), when the above-mentioned protection network is changed into an elevated- 
temperature operational stability condition with the superfluous temperature around the above- 
mentioned circuit protector at least It is in the electrical circuit characterized by being at least 
8, the power ratio, i.e., the switching ratio, of an electrical circuit under the normal operation 
condition over the power of the electrical circuit under an elevated-temperature operational 
stability condition. 

[0009] In the electrical circuit which has the above-mentioned configuration, if a current flows 
from a power source to a circuit element through a circuit protector, a PTC component will be 
heated according to a circuit current And if ambient temperature becomes higher than 
predetermined temperature, or the current on which a circuit current goes up unusually and 
flows a PTC component increases and the temperature of a PTC component rises, a PTC 
component will be in a cut off state, and will control a circuit current A circuit is protected by 
this. 
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[0010] When determining the circuit of this invention, criteria are established so that increment 
with the slow temperature of the medium which the above-mentioned circuit answers the slow 
increment of the current which leads a circuit-protection component or encloses this circuit 
may be answered. However, the circuit of this invention will be changed into a criticality — soon 
operating state, and being simultaneously changed into the operating state in high temperature 
by the increment in both a current and temperature from this time can understand it clearly. 
Moreover, what (probably, the increment in a current will not be slow when the failed state which 
surely is generally expected, for example, a short circuit and abnormal voltage, occurs) it does 
not necessarily need to be [ a thing ] slow can understand the increment in temperature and/or 
a current clearly. 

[0011] In the various circuits defined, heat must care about being determined according to the 
rate which can be diffused from a circuit protector to the above-mentioned medium in the 
medium by which a circuit protector encloses other circuit elements and the circuit concerned, 
and the circuit concerned like ****. in addition, the inside of the circuit where a circuit protector 
useful for many the object is standard — and it can determine by referring to the function 
served when placed into a standard thermal environment. 

[0012] Although this invention is described as a circuit equipped with one PTC circuit-protection 
component Also including the circuit equipped with two pieces or the circuit protector beyond it 
which can carry out a switching action by mutually different fault conditions can understand, and 
vocabulary called this circuit protector It can also be understood that it is what is used also 
when two pieces or many circuitry components beyond it which were connected to a serial 
and/or juxtaposition are included, respectively so that a desired protective effect may be 
demonstrated. 

[0013] Moreover, this invention is a thing containing the electrical circuit and circuitry 
components which were defined like It is not that to which each electrical circuit or each 

circuitry component itself must be [ even if] satisfied with a simultaneous target of all meant 
demands, either. For example Even if it cannot be satisfied with the first stage when the 
electrical characteristics of circuitry components were manufactured, by aging processing after a 
fabrication, these circuitry components should just come to correspond to what was defined like 

[0014] this new circuit protector — setting — two or more electrodes and PTC components — 
the average stroke die length of this component — the t equivalent diameter d — carrying out - 
- a ratio — d/t It is adjusted so that a current may lead to the field of at least 10 and this 
component set to 20 still more preferably preferably. ; which is what says the diameter of the 
circular area in which the vocabulary this "equivalent diameter" is equivalent to the field through 
which the current of the above-mentioned component passes — although the field here serves 
as circular or a rectangle from the standpoint that it can generally manufacture easily, the 
configuration of the above-mentioned component may be what kind of thing. Generally, the 
tabular electrode of equivalent area is arranged by each of two "sheets so that the both sides of 
a flatness-like PTC component plate may be mutually countered by fixed thickness, respectively. 

[0015] Generally, although a PTC component is a homogeneity constituent object, it may have 
two or more layers which have different specific resistance and/or various switching 
temperature, for example. Two or more electrodes may be made to be connected electrically 
through the layer from which it is directly attached in a PTC component, or one or the thing 
beyond it serves as a PTC component among electrodes, such as it by other electric conduction 
material, for example, the conductive polymer constituent of respectively fixed power capacity. 
In a fabrication of the above-mentioned circuit protector, it is necessary to take care that there 
is no excessive contact resistance. 

[0016] Generally, two or more electrodes are the low rates of specific resistance, for example, 
specific resistance smaller than 1x10-4 ohm and, and cm, and have thickness which a 
remarkable heating value does not generate working [ the component concerned ]. Typically, 
electrodes, such as this, are a metal, a desirable thing made from nickel, and a tabular thing 
made from nickel. It is desirable to prepare two or more openings in each electrode for the 
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adhesive improvement in electrodes, such as this, and reduction-izing of contact resistance, and 
let each opening be a thing small enough so that all the front faces of an electrode including an ' 
opening setting-out field may be covered and it may become equal potential substantially. It is 
desirable to use extended meshHike the metal or the welded linear network eye electrode. The 
opening field of this mesh section each opening is smaller than 2 0.13cm — preferably If a pulse 
duty factor considers as 50 to about 80% of thing and does in this way as 0.06-0.01 3cm about 
two thing, it is considered that the area of the whole electrode is the inflow field of the current 
to the inside of a PTC component and existence of the above-mentioned opening group can be 
disregarded. 

[0017] Preferably, at the time of actuation of the circuit concerned in the usual conditions, it is 
small still more desirable than 5 ohm and cm, and the rate of specific resistance of a class' 
product is smaller than 1 ohm and cm, and constitutes the above-mentioned PTC component at 
it. At the usual actuation conditions in this kind of almost all circuits, it is the temperature T dn 
of the component concerned. It is about 25 degrees C or more, and what has it is used. [ the 
rate of specific resistance of this PTC component in 25 degrees C is desirable, small still more 
desirable / than 3 ohm and cm / a rate and smaller than 1 ohm and cm ] The conductive filler 
which is polymer material which has conductivity as a constituent of a PTC component 
preferably, and contains desirable conductive carbon black shall be contained. What [ especially ] 
is useful as a PTC constituent is indicated by the U.S. patent application No.965,343 No. (JP.64- 
3322,B) above-mentioned description. The outline of the PTC constituent It consists of a PTC 
conductive polymer which made the organic polymer ingredient distribute conductive carbon 
black, (a) It has the resistivity below 5 ohm and cm at 25 degrees C. The crystalline melting point 
of (b) (i) polymer component is at least 1 18 degrees C. The amount of (ii) carbon black It is the 
amount from which the volume ratio to the polymer component of carbon black is set to at least 
0 and 25. (c) A polymer component fuses and it is characterized by being prepared by giving the 
mixture of a solid-state polymer component and carbon black to the mechanical shearing 
process which amounts to at least 180 degrees C. About this example, it illustrates concretely 
after an example below. 

[0018] The more the thickness of this kind of PTC component will become thin, the more the 
electrical-potential-difference stress which a component must bear so much will become large. 
So, if the above-mentioned PTC component material is one of the electrical-potential-difference 
stress of 50 volts/millimeter of electric fields, and the things used as the thermal equilibrium 
state stabilized at especially high temperature at least, the electrical-potential-difference stress 
of at least 200 volts/millimeter shall be borne, and the thickness of at least 0.05cm is required 
for a PTC component. 

[0019] If it obtains, it will be [the resistance in the usual circuit actuation conditions of the 
above-mentioned circuit protector, and / whether it is good and ] a value R dn. If it is in the 
thing of a simple configuration as two metal electrodes are contacted for the PTC component 
concerned and constituted, it is determined mainly with the resistivity of the PTC component 
concerned, and it is the above-mentioned value R dn. A desirable thing [ smaller than 1 ohm / 
smaller than 0.2 ohms ] smaller than 0.1 more ohms is desirable. 

[0020] When the electrical potential difference from the power unit in the circuit for protection is 
[ that it is less than / 12 volts or rt ] still lower 30 volts or less than [ it ] especially 50 volts or 
less than [ it ], as for the resistance of a circuit protector, considering as a small thing is so 
desirable, an above-mentioned thing — taking an example — a PTC component — general — 
thickness 0.05 thru/or 1cm — desirable — 0.1 thru/or 0.5cm — it is — moreover, an 
equivalent-diameter dimension — 0.6 — or 5cm, it is preferably referred to as 1.5 thru/or 3.3cm, 
and, substantially, the thickness and/or the equivalent diameter of this component can use a 
larger component, moreover, the circuit where the above-mentioned circuit protector is used — 
setting — Above R dn O.SxRL; which needs, to be made smaller than an ohm — here — it is — 
Rl_* value R dn which is the impedance of the remainder by which the series connection is 
carried out to the circuit protector concerned desirable — 0.1 xRL smaller than an ohm — 
especially — 0.04xRL smaller than an ohm — further — 0.001 xRL It is made a thing smaller than 
an ohm. This RL A fixed thing, i.e., the thing which is not exceeded in the temperature 
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requirement where the circuit concerned operates more than **25% of range, is used 
substantially preferably. RL Although it is generally the load of resistance, the whole load or a 
part may be a capacitive or inductive thing. However, load RL A circuit protector is Resistance 
RL when it is what operates exceeding operating temperature within the limits substantially. The 
protective action to the excess current by decreasing, and/or resistance RL By the protective 
action to the superfluous heat release by increasing, it is Resistance RL A circuit is protected 
to a superfluous change. 

[0021] The power capacity in the usual actuation conditions of the above-mentioned circuit is 
very small, and, therefore, will disappear around immediately so that an above-mentioned thing 
may show. When accident occurs in a circuit, on the other hand, the power capacity of the 
circuit protector concerned While it increases rapidly at first and the disappearance to the 
perimeter of this power cannot be accomplished, it decreases until it reaches the operating state 
of the stable thermal equilibrium in high temperature after that, and the power capacity 
concerned can disappear in this high temperature a circuit "closes" the resistance of a circuit 
protector certainly — it becomes a big value like, namely, the current in a circuit is reduced by 
the proper low. Since it depends for the power capacity of this circuit protector on the 
resistance (it depends for this resistance on the temperature of the circuit-protection 
component itself) of itself, and the current which passes itself, this circuit protector answers the 
superfluous temperature around itself, or the excess current in a circuit (or, of course, both need 
to put together), and intercepts a circuit In order for us to decrease a current to the level 
demanded when applying actually The switching ratio mentioned above, i.e., the ratio of the 
power capacity in the circuit in the usual actuation conditions over the power capacity in the 
stable actuation conditions in high temperature, must set to at least 8. Generally it was referred 
to as at least 10, and was substantial more high preferably, for example, at least 40 and being 
further referred to as at least 100 found out at least 20 and a desirable thing preferably. 
[0022] In order to protect a circuit to both superfluous ambient temperature and excess current, 
many equipments concerning this invention can be used. On the other hand, in order to carry out 
optimal actuation, the detailed requirements for the above-mentioned equipment and the thermal 
environmental requirements for the equipment concerned should be chosen according to the 
accident condition expected. While the given equipment concerned functions according to this 
invention according to the increment in a current, some the circuitry and the environments 
where **** which does not function if it responds to the unnecessary increment in ambient 
temperature considers actuation of reverse as this exist. In the usual actuation conditions, 0.5- 
4A, in a circuit which is 0.5-2. 5 A preferably, a current is larger than 0.5A, for example, the 
above-mentioned equipment is useful, and especially, it can be designed so that the larger 
stationary current than 15A or it may be passed. 
[0023] 

[Function] Below, an operation of the above-mentioned equipment is explained according to 
attached drawing 1 thru/or attached drawing 4 . Drawing 1 shows the relation of the resistance 
and temperature of typical equipment. Drawing 2 is a power source, a resistance load RL, and 
one PTC circuit-protection component Rd. The typical example of a circuit concerning this 
invention that it had is shown. Drawing 3 shows the relation of the power and temperature of the 
equipment concerned in case an electrical circuit does not change, except that resistance of a 
circuit protector changes according to the change result of the change in ambient temperature, 
and resistance exoergic I2R. Moreover, the typical load track group which expresses the power 
which the above-mentioned equipment may dissipate by the heat leakage in conditions different, 
respectively to this drawing 3 , A1 and A2, A3, A4, B1, B-2, B3, and B4 are shown. Frequency of 
each load line, such as this, (when the difference between the temperature of the above- 
mentioned equipment and the temperature of the medium which encloses this equipment is 
smaller than 100 degrees C, so that it may generally happen) mostly, it becomes a straight line - 
- **** — rt j s subordinate to fluctuation of the front face of the thermal conductivity of the 
medium which encloses the equipment concerned, a medium, and a circuit protector (if it is also 
some), and the location of each load line has become a thing subordinate to the temperature of 
the medium which encloses the circuit protector concerned. The load lines A1 and A2, such as 
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this, A3, and A4 are shown in the thing of the 1st circuit protector in the 1st medium in order of 
the increment in the temperature T1 and T2 of this medium, T3, and T four. On the other hand, 
each load line B1, B~2, B3, and B4 have the same power and temperature curve as the same 
circuit protector in the 2nd medium which has thermal conductivity lower than for example, the 
(a) 1st medium or (b), and the 1st circuit protector, however have a surface field smaller than 
the 1st circuit protector, and show the thing of the 2nd circuit protector in the 1st medium. 
[0024] As far as the above-mentioned circuit protector has load lines A1 and A2, A3, and A4 and 
the temperature of a medium is concerned, as long as it is below in temperature T3, the circuit 
protector concerned will be in the stable equilibrium. 

[0025]. However, when the temperature of a medium reaches critical temperature T3 (what is 
shown as temperature T crit), a circuit protector is temperature Td tripA at the point of this 
temperature T3. It has become, Equilibrium will become unstable, and the top-most vertices of 
the curve of power-capacity pair temperature P/T are made to be further, crossed, if the 
temperature of a medium rises partly further until it reaches the power capacity of this circuit 
protector at the stable equilibrium point in high temperature. 

[0026] The equilibrium by which the temperature of a medium rose very slowly and was therefore 
stabilized reaches in that load line A3 crosses a power-capacity-temperature curve^across the 
top-most vertices of a power-capacity curve. That is, a circuit protector is temperature Td 
latch. It is a time of reaching. If the temperature of a medium rises to temperature T four, for 
equilibrium, a circuit protector is high temperature Td latch at this time. It is attained when 
becoming. Once the above-mentioned circuit protector is forced so that it may be in high 
resistance, high temperature, and the stable equilibrium The temperature of a medium falls to 
less than [ temperature T2 ] at this time. Substantially Temperature T crit of the medium which 
makes a circuit protector shift to the 1st location Unless it becomes the following, it will be clear 
that it becomes impossible to return to a low resistance condition (for it to become impossible 
that is, to continue prevention of the flow of a current on the real target in the inside of a 
circuit). Henceforth, it calls being in the condition the circuit protector "was 
restrained" (latched). The above-mentioned circuit protector can make it return to a low 
resistance condition again, when reset, i.e., this circuit protector, raises the rate of the 
thermosteresis to the perimeter sharply. However, generally, if latching of a circuit protector 
occurs, the circuit protector of this invention will be reset by cooling a circuit protector while 
intercepting a current. 

[0027] Actuation of the circuit protector which has a load line B1, B~2, B3, and B4 is explained 
similarly. When the temperature of the medium which surrounds a circuit protector turns into 
temperature T2 (it is below T3 substantially) to load lines, such as this, this circuit protector 
operates and the temperature of this circuit protector in this condition serves as Td tripB (it is 
temperature T tripA substantially it is the following). 

[0028] Drawing 4 sh ows the load lines A and B of a typical power pair temperature curve, P and 
P1, and the typical circuit-protection equipment of this invention. 

[0029] P is the power/temperature curve of this circuit protector when not changing, except 
that change of ambient temperature and/or resistance of the circuit protector according [ an 
electrical circuit ] to resistance exoergic I2R change. At ambient temperature T, in the thing of 
the operating state of a stationary, the temperature of a circuit protector is T dA, if a circuit 
protector shall have a load line A. It is T dB, if it shall become and shall have a load tine B. It 
becomes. P1 is the curve of the power/temperature of a circuit protector when a larger current 
than the current at the time of the operating state of a stationary flows in a circuit It is the 
electric accident RL, for example, resistance. If the current which a short circuit, an electrical- 
potential-difference surge, etc. occur, and flows a circuit protector increases rapidly, the power 
of this circuit protector is PA almost momentarily, when this guard chamber has a load line A. It 
is PB, when it becomes and has a load line B. It becomes. Thus, while the power of a circuit 
protector increases on very high level, according to the temperature (therefore, that resistance) 
of this circuit protector, an inclination becomes large, and when this load line crosses 
power/temperature curve, it will be in equilibrium. If this circuit protector has a load line A, this 
circuit protector will be temperature T dA. It becomes. If short circuit accident is made to cancel 



2006/08/15 



JP,08-019174,A [DETAILED DESCRIPTION] 



7/33 



from the circuit concerned, it returns to a former stationary operating state and this circuit 
protector has a load line B, on the other hand, this circuit protector It is latched, namely, is 
temperature T dB. It must care about that fall slightly, therefore the power of this circuit 
protector declines slightly, and the temperature of this circuit protector stops returning to the 
operating state of a former stationary even if it is carried out and cancels short circuit accident 
from the circuit concerned. 

[0030] In many applications of the circuit protector concerning this invention, even when aging 
occurs under high resistance and a high temperature condition even if, it is important for this 
circuit protector to continue at some long periods and to make it continue operating in the same 
condition substantially. In the desirable circuit of this invention, a guard chamber operates in a 
high temperature equilibrium point as stated above for 10 hours, and intercepts a current, and it 
is T dn substantially about a guard chamber. It cools below and is Tn substantially about medium 
temperature. You make it fall to below. After carrying out aging processing to say, this circuit will 
be in a normal operating state as stated above, a medium — temperature Tn from — when 
heated slowly, a circuit between **s (T crit-20) (Tcrit+10) When the unstable equilibrium point 
which is between **s (T crit-5) (T crit+5) preferably is reached and a medium is further heated 
by or more T crit/10, a circuit protector has the relation (power/temperature) which reaches the 
point stabilized [ high temperature ]. moreover, the normal operating state of the circuit where 
the circuit protector was aged after the above-mentioned aging processing — setting — 0.5xR 
dn 3xR dn — desirable — 0.7xR dn 1.5xR dn It has resistance R dn / 10 which are in between. 
Also after performing aging specified as mentioned above for 100 hours, the guard chamber 
should enable it to maintain status idem, when a circuit protector is made into a trip condition 
for a long period of time. 

[0031] A circuit protector is preferably set as a high temperature equilibrium point for 100 hours 

for 10 hours, a current is broken, and it is T dn substantially. Temperature is Tn, if resistance of 

the guard chamber which expressed R with an ohm, and T are made into the temperature of a 

guard chamber when aging processing which cools a circuit protector is performed to below. Td 

trip When it is in between, it is an amount [several 1]. 
1 dR 

x 

R dT 

We found out that the homogeneity of actuation of a circuit protector was improved **50% or 
more of ** by making it not change to **25% or more preferably. 

[0032] The mode in which a circuit protector operates depends for heat on the rate vanished 
from the circuit protector concerned selectively. When it depended for this rate on the heat 
transfer coefficient of a circuit protector and measured about all the average front faces of the 
circuit protector of a under [ a still air ], as for us, the heat transfer coefficient found out 2.5 
thru/or 6mW/degree C and cm2, and that it should be between 2.5 thru/or 5 mW/degree-C/cm2 
preferably. It depends for the optimal thermal design of a circuit protector on the fault conditions 
for protection. When the most, a guard chamber needs to answer to failure as early as possible. 
Therefore, when the medium and circuit protector which surround a circuit protector in 
protecting a circuit from a thermal overload should contact as good as possible and protect a 
circuit from an excess current on the other hand, the circuit protector should be insulated 
thermally. When protecting to a thermal overload, the location and guard chamber which heat 
with a superfluous circuit protector generates should be connected thermally. 
[0033] The circuit-protection equipment concerning this invention was usually equipped with the 
jacket for electric insulation which surrounds a PTC component and two or more electrodes, 
and, as for this jacket, even the electrode has inserted in lead wire. This jacket affects the heat 
characteristic of this circuit-protection equipment again, and the thickness of this jacket is 
selected suitably. As for this circuit-protection equipment, it is desirable to prepare an oxygen 
shielding layer preferably. — 
[0034] The circuit of this invention is equipped with another circuit-protection device, for 
example, the thermostat of a simple form, or a bimetal switch, and this circuit-protection device 
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is for protecting a circuit to the same accident like the thing of a PTC circuit protector or 
others. The circuit-protection device and PTC circuit protector of a simple form operate, only 
when a protective action is carried out to the same accident and the device or guard chamber of 
others [ circuit protector / PTC ] usually breaks down. A power unit outputs the dc-battery of 
one piece which is for a direct current, for example, outputs 12V, or some, 1 10V for an 
alternating current and 220V. 

[0035] The sectional view of the equipment concerning this invention is shown in drawing 5 and 
drawing 6 . The circuit protector shown in drawing 5 has the disc-like PTC component 1, in the; 
lead 4 with which the round mesh electrode 2 is attached in the both-sides side where this PTC 
component 1 counters,; oxygen shielding layer 3 connected with the electrode 2 has wrapped in 
the PTC component 1 and the electrode 2, and the lead 4 has penetrated this shielding layer 3, 
The interface of the oxygen shielding layer 3 and the PTC component 1 has big space 
substantially. The circuit protector of drawing 6 is the circuit protector of drawing 5 with the 
same thing except for each electrode being embedded in the layer 5 made from the conductive 
polymer presentation material which has a power allowed value suitably. 
[0036] The circuit diagram of the cistern heater which constitutes the circuit-protection 
equipment concerning this invention, and this cistern heater is shown in drawing 7 and drawing 
8 , respectively. The circuit protector 1 1 shown in drawing 5 is connected with the coil heater 12 
at the serial, and this coil heater 12 winds the resistance wire 121 for heaters around the 
hollow-like ceramic core 122, and is constituted. When the temperature of the air around it 
crosses the range from 25 degrees C to 45 degrees C, NARUDONOBU 131 opens the 
thermostat 13 of bimetal. The capacitor 132 is connected to a thermostat 13 and juxtaposition. 
A plug 15 connects a heater 12 with the AC-power-supply equipment (not shown) of 120V that 
it should operate. It connects with the heater 12 and the circuit protector 11 at juxtaposition, 
and alternating current power is supplied through a plug 15, and a lamp 16 and resistance 17 (not 
shown all over drawing 7) turn on a lamp 16. A lamp 18 and resistance 19 are turned on when a 
cistern heater is in a stationary operating state, while the light is switched on, when it connects 
with a circuit protector 11 and juxtaposition and this circuit protector 11 is in the equilibrium in 
high temperature. 

[0037] Above-mentioned various component parts are fixed to the fabricated cap 20 made from 
plastics which has the frame member 201 which extends caudad, and component parts, such as 
this, are inserted in the glass tube case 21. The fabricated plastics member 22 is attached at the 
head of this glass tube case 21, and this plastics member 22 combines with cap 20, and the 
close glass fiber 14 is in the pars basilaris ossis occipitalis of this glass tube case 21. Moreover, 
this glass tube case 21 is reinforced with the fabricated plastics ring 23. The cistern heater 
shown in drawing 7 and drawing 8 is the same as that of a well-known thing except for the 
circuit protector 11 attached, a lamp 18, and resistance 19. If the pars basilaris ossis occipitalis 
of the above-mentioned cistern heater is dipped underwater, at this time, it connects with the 
AC-power-supply equipment of 120V, and stripping of the heat "generated by the heater 12 is 
carried out to water, consequently according to the temperature of the air around it, a 
thermostat 13 opens, or is closed, and the circuit protector 11 is in the low resistance condition. 
If the above-mentioned cistern heater is picked out from water, the air in a glasscase is heated 
quickly and a thermostat 13 operates correctly. If this thermostat 13 opens, a current cannot 
flow the inside of a circuit any longer, but a circuit protector 11 will serve as as [ a low 
resistance condition ]. However, since the thermostat of bimetal is completely lacking in 
dependability, this thermostat also carries out failure and a thermostat often closes. If a 
thermostat breaks down without the above— mentioned cistern heater having two incomes with a 
circuit protector 11, a glasscase will be overheated, consequently if this cistern heater is again 
dipped in water, the glasscase of this cistern heater will ignite depending on a crack and the 
case, so that this may show. However, in drawing 7 and the cistern heater of drawing 8 , even if 
the thermostat of bimetal breaks down, at this time, the temperature rise of the air within a case 
will be carried out until a circuit protector 1 1 operates, therefore, a circuit current will be 
reduced to very low level, and a heater 12 will not generate a lot of heat on such level. 
[0038] 
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[Example] This invention is explained according to the following examples. 

The circuit protector shown in example 1 drawing 5 is manufactured by the approach indicated 
for the example of JP,1-51041,B mentioned above, it has the PTC component which a circuit 
protector is (diameter d) 1.91cm, and was formed in the disk of a thickness the inch of 2.03mm, 
and the electrode which has a copper mesh is embedded by both sides of this PTC component 
to the nickel plate, respectively, and two-electrodes spacing is suitably formed in about about 
1.52mm (namely, a ratio — d/t is about 12). The above-mentioned PTC component makes the 
mixture of the polyethylene of high density, and an ethylene / acrylic-acid copolymer distribute 
carbon black, and is constituted. The resistance of this circuit protector is about about 0.1 ohms 
at 25 degrees C, and the maximum passage current value (Imax). of this circuit protector is about 
2.5A (it is a value in the inside of the 25-degree C quiescence gas of this circuit protector). 
[0039] this equipment is shown in drawing 7 — as — fish breeding — service water — it was 
used for the tub, was installed underwater and connected with 120-volt AC power supply. The 
resistance of a wirewound resistor form heater was 144 ohms. In the basis of the pars basilaris 
ossis occipitalis of the heater in a cistern, i.e., a normal operating condition, the circuit current 
was 0.83A, the temperature (T dn) of equipment was 50 degrees C or less, and resistance (R dn) 
of equipment was 0.2 ohms or less. In order to take out the heater for cisterns from the water, 
to be placed into air and to simulate failure, the thermostat was set as the always closed 
location. With the heat produced from the coil form heater, the temperature in a glasscase rose 
at 80 degrees C (T crit) quickly, and resistance (Rd trip) of equipment became 0.3 ohms at the 
point. The temperature (Td trip) of equipment became about 90 degrees C, and the rate of the 
heat which equipment generates with I2R heating exceeded the rate of heat that equipment 
could be consumed. And the temperature of equipment rose quickly until it would be in the hot 
equilibrium which the heat produced with I2R heating consumes. The temperature (Td latch) of 
equipment was about 125 degrees C at this point, as for about 7,200 ohms and a circuit current, 
resistance (Rd latch) became about 0.02A, and the coil form heater did not generate remarkable 
heat any longer. The switching ratio was about 50. And although equipment changed into the 
restricted condition and the coil form heater did not generate heat, the circuit current fell 
extremely. The heater for cisterns returned to the original condition by intercepting a current 
and reducing equipment to a room temperature. 

[0040] This equipment was installed in the circuit which becomes in the 144 ohms resistance 
which carried out the series connection to the equipment stated to 1 two examples, and this 
equipment, and 120-volt AC power supply. This circuit is the same electrical circuit as the 
circuit of Example 1 substantially, and was equipped with the same normal system operation 
conditions. The current was made to increase to about 120A, having installed the short circuit 
near the resistance and having used this equipment and a serial load as 1 ohm. Power decreased 
until it reached at the equilibrium point of high temperature as the power of this equipment went 
up to about 1500W almost momentarily, equipment became an elevated temperature and 
resistance increased. In the switching ratio, this equipment changed into the restricted condition 
by about 50 like Example 1. 

[0041] The response to the heat generated from the interior from the outside since a PTC 
component is usually sometimes low resistance according to [ as explained in full detail above ] 
this invention and thermal capacity is [ a dimension is / becoming low / small and ] also low as 
compared with the thing of the former [ power consumption ] can be carried out early. The 
circuit which furthermore has the electric conduction polymer PTC component of this invention 
also has the advantage that a high current can also be passed, though it is a small-scale method. 
Furthermore, since what distributed carbon black was used for the conductive organic polymer, it 
can be hard to produce a crack etc. for a PTC component, therefore it is in various 
configurations, and even when it is small, manufacture becomes easy, and as a result, a PTC 
component can be included in a dc-battery, an integrated circuit device, etc. 
[0042] The useful PTC constituent used by this invention mentioned above is explained 
concretely. 

[0043] If the impalpable powder conductivity filler of the suitable amount for a crystalline 
polymer is distributed from the former, it is known that electrical conductivity can be given. A 
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certain kind of conductive polymer shows the property known as PTC (positive temperature 
coefficient, forward temperature coefficient) behavior. Although the word of PTC has so far been 
used in the sense of versatility, in this description, R14 value uses the expression "the 
constituent in which PTC behavior is shown", and a "PTC constituent" for at least 2.5 and R100 
value expressing at least 10 and the constituent whose R30 value is at least 6 still more 
preferably. Here, the ratio of specific resistance begun with the end [ in / in R14 value / 14 
degree-C range ], the end [ in / in R100 value / 100 degree-C range ] and the ratio of specific 
resistance which begins, and R30 value are the ratios of the end in 30-degree-C range, and the 
specific resistance to begin. The "PTC component" used on these descriptions expresses the 
element which consisted of above-mentioned PTC constituents, resistance of a PTC component 
(namely, element which consisted of PTC constituents) — temperature — receiving — a 
logarithm — a plot looks at an abrupt change over a part of temperature requirement where a 
constituent often has at least 10 value [R100 ]. The temperature corresponding to the 
intersection which extends the line in the both sides of a part as which an abrupt change is 
regarded by the inclination which is a straight line substantially, and is obtained expresses 
"switching temperature" (usually written as Ts) on these descriptions. "Peak specific 
resistance" expresses with this description the maximum specific resistance which a constituent 
shows above Ts, and "peak temperature" expresses the temperature to which a constituent has 
peak specific resistance. 

[0044] the latest research on a conductive polymer — for example, U.S. Pat. No. 3,858,144 and 
the West German patent disclosure Pth — 2543314.1, P2755077.2, P2755076.1, and P — it is 
indicated by 2821799.4, P2903442.2 and this application simultaneously the United States patent 
application 965th for which it applied, No. 344 and the 965th, and the application corresponding 
to No. 345. 

[0045] Especially a useful known PTC constituent consists of the crystal thermoplasticity 
polymer by which carbon black is distributed. The polymer used includes the copolymer of the 
polyolefines and the olefin like polyethylene, and a polar comonomer. Generally, since a 
constituent increases the stability in the temperature more than Ts, the bridge is preferably 
constructed by the radiation irradiation in a room temperature, the constituent used for a self- 
adapting (self-regulating) heater — a room temperature — setting — comparatively high specific 
resistance — it must usually have at least 103 ohms. By the way, although it is known that the 
PTC conductivity polymer constituent which has very low specific resistance also has an 
important application, a very serious problem follows on preparation of such a constituent For 
example, refer to [et al., for example, em NAKISU, (M. Narkis) by which it is found out that the 
strength of the PTC effectiveness decreases quickly, polymer engineering - and the 18th 
volume (Poly.Eng-and Sci) 649 pages of - Science (1978) as you make the conductive filler 
content in this constituent increase, in order to decrease the specific resistance of a PTC 
conductivity polymer constituent.] . Furthermore, if a PTC conductivity polymer constituent is 
exposed to an elevated temperature, refer to [[ which is found out ] (J. Meyer), for example, 
Jaye MEYA, and polymer engineering - and the 14th volume (Poly.Eng.and Sci.) 706 pages of - 
Science (1974) also for specific resistance increasing rapidly.] . 

[0046] this invention persons show the PTC behavior accompanied by the switching temperature 
(Ts) of 0 degrees C or more. In order to manufacture the constituent which consists of the 
carbon black which has the specific resistance below 7 ohm-cm, and was distributed by the 
crystalline polymer component a polymer component — at least 10% of crystallinity — having — 
carbon black — the particle size. D of 20 to 150 millimicron — having — the ratio of surface 
areas S (m2/g) and D — [which found out that it was indispensable that S/D does not exceed 
10 — it is here and crystallinity is measured in X-ray crystallography. The value S of surface 
area is measured by the well-known nitrogen adsorption process. About the detail of 
measurement of D and S, SHUBATO (Schubert), Ford (Ford) and the Lyon (Lyon) work, analysis 
OBU carbon black (Analysis of Carbon Black), The 8th volume (Encyclopaedia of 
IndustrialChemical Analysis) 179 pages of an en SAIKURO ** Dear OBU industrial chemical 
analysis (1969), please refer to John wye rhe - and - Sun (John Wiley and Son) (new yoke **) 
**.].. 
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[0047] Moreover, the volume ratio of a filler (namely, other granular fillers of all that exist in 
carbon black and a constituent) to a polymer is [Equation 2] relevant to [ do effect important for 
an electrical property and / this ratio is desirable and ] a S/D ratio. 

— x — _ 

(This value is hereafter called S/D volume ratio) is [ one or less ] desirable, and it found out 
especially more preferably that it had to be 0.3 or less 0.4 or less 0.5 or less. 

[0048] this invention persons have the effect for the electrical property' of a constituent with the 
serious work consumed in case carbon black is further distributed in a polymer, and in case a 
constituent is fabricated. The work consumed at these processes has desirable 9.5 - 2900 kg- 
m-cc -1 (1-300hp.hr.ft-3). It found out 970 being [ -1 ] further 9.5 - kg-m-cc especially 9.5 - 
485 being [ -1 ] kg-m-cc, and that 9.5 - 240 kg-m-cc -1 was the most desirable. When work 
consumption is too large, a constituent is in the inclination which becomes inadequate [ the 
electric stability at the time of having too high specific resistance at the temperature below Ts, 
and making it deteriorate at/or an elevated temperature ]. On the other hand, if work 
consumption is too small, the PTC behavior of a constituent will become dissatisfied. 
[0049] The polymer component used by this invention is the mixture of a single polymer, two 
sorts, or the different-species polymer beyond it, and degree of crystallinity is especially 
desirable and it is 40% or more of thing 20% or more. As a desirable polymer, polyolefines 
especially one sort, or the polymer of the alpha olefin beyond it, for example, polyethylene, 
polypropylene and ethylene / propylene copolymer; 1 sort, the alpha olefin beyond it (for example, 
ethylene), one sort, or the polar comonomer beyond it (for example, vinyl acetate — ) A 
copolymer with an acrylic acid, an ethyl acrylate, and a methyl acrylate; The poly arylenes For 
example, the poly arylene ether ketone, a sulfone, and a polyphenylene sulfide; The polyester 
containing poly lactone For example, polybutylene terephthalate, polyethylene terephthalate, and 
poly caprolactone; polyamides; Polycarbonates and fluorocarbon polymers Namely, the polymers 
which contain 20% of the weight of a fluorine preferably at least 10% of the weight For example, if 
it requires a fluorine content comonomer (for example, tetrafluoroethylene) with the poly 
vinylidene fluoride, poly tetrafluoroethylene, fluorination ethylene / propylene copolymer, and 
ethylene, the copolymer which consists of the third comonomer will be mentioned. Above all, the 
mixture of polyethylene especially high density polyethylene and ethylene, a polar comonomer, 
and the result of having excelled when using the copolymer with an acrylic acid preferably are 
obtained. Especially a desirable polymer component consists of 25 - 75 % of the weight of high 
density polyethylene, and 2 - 75 % of the weight of ethylene / acrylic-acid copolymers, and 
contains an acrylic acid four to 10% of the weight preferably in a copolymer. 
[0050] When a polymer with comparatively low degree of crystallinity is used, for acquiring the 
strong PTC effectiveness, particle size is comparatively large, and it is desirable to use carbon 
black with comparatively low S/D value. However, in many polymers, the result should be 
satisfied with the carbon black of 20 to particle-size 75 millimicron of a result is obtained. As for 
the particle size of carbon black, it is desirable that it is larger than 30 millimicrons, and when 
especially degree of crystallinity is 40% or less of polymer, its 60 or more millimicrons are 
desirable. It becomes difficulty more to obtain the low constituent of specific resistance, 
satisfying PTC behavior as the particle size of carbon black becomes large. Then, it is desirable 
to use the carbon black of about 100 or less millimicrons of particle size. 

[0051] A constituent is desirable below 7 ohm-cm, and 5 or less ohm-cm of amounts of the 
carbon black in a constituent must be the temperature of -40 degree-C-Ts, and the range which 
it has at 20 degrees C preferably about the specific resistance below 2 ohm-cm below 2 ohm- 
cm especially more preferably. In order to obtain with the PTC behavior of a request of such 
specific resistance, a complement is dependent on preparation of a polymer component, carbon 
black, other existing granular fillers, and a constituent and the shaping approach, the volume ratio 
to the polymer component of carbon black — general — at least 0.15 — although it is at least 
0.25 preferably, it can be made 0.40 or 0.50 substantial more mostly, for example, at least. 
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[0052] A constituent can be made to contain other granular fillers, for example, non-conductivity 
inorganic, or an organic filler (for example, a zinc oxide, an antimony trioxide, or clay) in addition 
to carbon black. On these descriptions, a "filler component" means all the granular fillers in a 
constituent A filler component contains other additives which stabilize an antioxidant or a 
constituent to degradation (for example, heat I oxidation degradation) preferably, the amount of 
such an additive — criteria [ weight / polymer ] — carrying out — general — 0.005-10 — it is 
0.5 - 4 % of the weight preferably. As a desirable additive, it is an organic-acid ghost (artificer: 
the hindered phenol currently manufactured by Ciba-Geigy (Ciba Geigy) as the hindered phenol 
(hindered phenol) currently indicated by RIYONZU (Lyons) and trade name IRUGA NOx (Irganox) 
is mentioned.), for example, U.S. Pat. No. 3,986,981. Although it depends for selection of an 
antioxidant on a polymer of course, generally some of useful matter must notice the electrical 
property of a constituent also about destabilizing, when it exposes to an elevated temperature as 
an antioxidant of a polymer. 

[0053] When a bridge must be constructed in a constituent, the compound which starts bridge 
formation by the radiation irradiation of the compound which decomposes into a constituent with 
heating and starts bridge formation, or a constituent can also be added. 

[0054] the constituent of this invention — at least — 1000 ohm-cm — desirable — at least — 
5000 ohm-cm — more — desirable — at least — 10000 ohm-cm — it must have the peak 
specific resistance of 50000 ohm-cm at least especially. Furthermore, after the specific 
resistance gives a constituent to the heat deterioration processing which consists of maintaining 
at the temperature between 100 ohm-cm and peak specific resistance for 25 hours by carrying 
out heat tracing, it is set. It is desirable that this constituent is 0.5 to 2 twice the specific 
resistance [ in / (a) PTC behavior is shown and / in the specific resistance / in / preferably / at 
least 1 temperature / Ts and the total temperature between -40 degrees C / between (b) Ts 
and -40 degree C / this temperature of the constituent in front of heat deterioration ]. [0055] It 
is more desirable that a constituent has the above-mentioned heat deterioration processing for 
them also after performing these properties especially for 50 hours for 40 hours, in addition, 
after such heat deterioration processing — the peak specific resistance of a constituent — at 
least — 1000 ohm-cm — desirable — at least — 5000 ohm-cm — it is more preferably 
desirable especially 10000 ohm-cm and that it is 50000 ohm-cm at least at least. 
[0056] Although the above-mentioned degradation processing is passive processing, the thing 
with the constituent in which the resistance stability which should be satisfied is shown starts 
degradation comparatively promptly, when it deteriorates in an active state, i.e., the elevated 
temperature by I2R heating. Therefore, after a constituent gives the inside of it to the electrical- 
potential-difference degradation processing which I2R heating of is done by the flowing current, 
and is held for 25 hours at the temperature between Ts and ** (Ts+50), it sets, (a) PTC behavior 
is shown and it is desirable that the specific resistance in Ts and the total temperature between 
-40 degrees C between (b) Ts and -40 degree C is twice [ 0.5 to ] the specific resistance in this 
temperature of the constituent before electrical-potential-difference degradation preferably at 
least 1 temperature. 

[0057] It is more desirable that a constituent has the above— mentioned electrical— potential- 
difference degradation processing for them also after performing these properties especially for 
50 hours for 40 hours, in addition, after such electrical-potential-difference degradation 
processing — the peak specific resistance of a constituent — at least — 1000 ohm-cm — 
desirable — at least — 5000 ohm-cm — it is more preferably desirable especially 10000 ohm- 
cm and that it is 50000 ohm-cm at least at least. 

[0058] As an approach of fabricating the approach and the obtained distributed object which 
makes a polymer component distribute a filler component, any approach is employable. A useful 
approach is an approach of fusing a polymer and distributing a filler in a melting polymer, present 
actually by applying a solid-state polymer and a filler component to a mechanical shearing 
process (and if it requiring heat tracing). A Banbury mixer, a roll mill, a simple leaf, or a 
compound leaf extruder can perform distribution. After being able to carry out extrusion molding 
of the distributed object to the configuration of a direct request and cutting it from a mixer to 
ejection and a wafer by the usual approach, melting shaping of it can be carried out by extrusion 
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molding; molding, sintering, etc. Work consumption of the grand total in this distribution and 
forming cycle must be within the limits of the above-mentioned limit. Carbon black must be 
enough distributed so that the constituent which has a uniform electrical property substantially 
may be given, and when work consumption increases until to some extent, the constituent in 
which still stronger PTC behavior is shown is obtained. However, if work consumption is too 
large, when it is made to deteriorate at an elevated temperature, only the constituent which has 
too high specific resistance will be electrically obtained at the temperature below an unstable 
constituent and/, or Ts. 

[0059] This invention includes the electric apparatus which consists of a PTC component which 

fabricates the constituent of this invention and is obtained, especially a circuit control unit. Next, 

an example is shown and this invention is explained in more detail. Each example is summarized 

into a table 1 - a table 21. 

[0060] 

[A table 1] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/08/15 



JP,08-019174,A [DETAILED DESCRIPTION] 



14/33 ^— v 







O . ~ <=> ^ ° ° ^ ° CSJ ™ 




H I S 

MM tT ^ 


oocaQODOcocoooaQcococococo 
tr> in in to m m « vrt « . i/> m \n m 


• «-» 


|5c 








ooooooooooooo 
cn o> o> en oj . o= a> o <y> o» a> cn 


» ■ 




MILL 

JYl 1 

MILL 

MILL 

MILL 

MILL 

MILL 

Ml LL 

MILL 

MILL 

MILL 

MILL 

MILL 




<□ Y 


o o . o> cn o o> o o en f Oi 




* 






31 


a o i i a o Q o g o o i 9 
< <! 1 1 <<<<<<. < < 


35 
* 


* 






if\. 

• 

J 




S? S3 8 S ^ 70 CO «5 CO CO 


m 






N N !i !2 N « Q: o> -a- OO -*« 








UNITED 
SL-90 

UNITED 
SL-90 

MOGUL 

MOGUL 

STERLING 

STERLING 

HEGAL 
.300 

REGAL 
300 

STATEX 
MS50 

STATEX 
M550 

CONTINEX 
IMF 

STERLING 
SO 

STERLING 
SO 


I 




ooo o m ir> *r <** 


^'VLi >wi 








i * 
■ 


*!S §2 SS 2S SS Ss Ss 32 3s 9s §2 || 

^§ *2 ^§ 3§ 5§ *S 2§ *© *o *o *© 2o 

S|«9 ^ ^ J* 0 J ^ J 2 


Si 


HDPE 

HDPE 

HDPE 

HDPE 

HDPE 

HDPE 

HDPE 

HDPE 

HDPE 

HDPE 

HDPE 

HDPE 

HDPE 


/ 




, . . 



[A table 2] 



http://www4jpdl.ncipi.go jp/cgiHDin/tran^web_cgLeije 



2006/08/15 



JP.08-019174.A [DETAILED DESCRIPTION] 



1 5/33 ^— v 




[A table 3] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 2006/08/1 5 



JP,08-019174,A [DETAILED DESCRIPTION] 



16/33 "C— V 



* 
& 


CBS 


a O _ O O — i *j «=s ° 
S "=» *J ° CV4 ° N ° CM - - = <n 


H I E 


LOQjoocooofloacooooaococoaCt 
^ lo u> m u> m tfstn w ^ « w 








ujoooooaoooooo 
cm o> o o ®> o»o»o»a*a^o» 






BOA 
MILL 
MILL 
MILL 
MILL 
MILL 
MILL 
MILL 
MUX 
MILL 
MILL 

MILL 
MILL 






co o o o a o o o o o o o o 








o o o o o q o o 2 9*9 9 2 

<<<<<<<<<<<<< 
_ . . ; 


as 


& I 


CO 00 CC 00 O O*. -r-« *— < CO CO f^* 

ro cm <N co ro pgCM to co m CO «5 » 


us. 

** > 

I 

-R 




o^:^^ 00 . 9' o 9 9 « « J 

d com « Jg £"533 
«o «0 ^r^orjiTj m cq 




o J o'o o o o oood o* 




CM CM CM CO ' <fi ,— • ^ to lO <0 <X> O O 
CO ^t^i«OCOCOCOCOtOCOcO»-« ^ " 






-« 


! STATtX 
G 

STERLING 

. so 

STERLING 

so 

STERLING 
STERLING 

CONTINEX 
785 

continex 

785 

UN ITED 
650 

UNITED 
650 

UNITED 
660 

UNITED 

660 ! 

STATE X 
MT 

STATEX 


I 

V 


•la ? 
*?. 


CM ^-*«OOOOOOOOC>0 




pi t- »- c- t>- . 


^^^^ 


en cococofo^cofo^rofocoro 


as 
IS 


MARLEX 
6003 

MARLEX ; 
6003 

MARLEX 
6003 

MARLEX 
6003 

MAULEX 
6003 

MARLEX 
6003 

MARLEX 
6003 

MARLEX 
6003 

MARLEX 
6003 

MARLEX 
6003 

MARLEX 
6003 

MARLEX 
6003 

MARLEX 
6003 




(J uj fii tJ u; Ul W u3 I=J UJ 'JJ 

xx^xxxxxxxxx^i 


/ 




- 

i£> t— ao o o »-» cm co m <£> p- co 

C^CMCMCM«OCOcOCOmcO€OCOCO 



[A table 4] 



http://www4.ipdl.ncipi.go.jp/cgi— bin/tran_web_cgi_ejje 



2006/08/15 



JP.08-019174.A [DETAILED DESCRIPTION] 



1 7/33 "C— */ 





1 

S3** 


o 


<__ 

cm 


CM 


o 

CM 




o 

<N 




CM 


O 


o 

CM 


o 


CM 






•it-Si V 

H I ? 


co 
m 

r- « 


to . 


00 

m 


00 
LO 


CO 

m 


00 


CO 

m 


OO 

to 


CO 

LO 


00 

m 


cc 

LO 


CO 

m 


CO 


« 




CO 


CO 


m 


uo 


m 


to 


m 


m 


m 


to 


in 


lO 


CO 






O 

oo 


o 
cc 


o 
ai 


o 


o 


-c3 

o 


o 

CTi 


o 


o - 

C75 


o 

OS 


o 

C7. 


o 
cn 


-s 

o 

CM 






5 




-I 


-J 
J 




_J 


_} 

-i 


-J 
-J 


-2 
-1 


-J 

♦J 


•J 


-a — 












2. 










^» 


s 








S3 


is 




o 


o 

CM 


Csi 


1 


I 


i 


ro" 


o 

* 

CO 


I 


J 


Cm 


CO 

CM 


o 

cn; 












I 


1 








1 


1 












O 
< 


o 


O 
< 


\ 


I 


l 


5 




1 


1 


§ 


O 
< 


O 
< 








tO 


to 


to 


to 


o> 






CTi 


CTi 




en 




m 


35 






• 


* 


CO 


CO 
* 


• 


CM 


CN 


• 


a 

4 




o 

1 


* 


CO 

- 







in 


tr> 


co 


o 


to 

CO 


LO* 
CO 


^ * 

C^ 




^— > 

in 


lO 




to 


a 




% 


«-n 
O 


• 

a 


LA 
O 


o 


co 


co 


CO 


CO 


CO 

CO 
CO 


OQ.- 

eo 

CO 


CO 

S 


CO 

CO 
CO 


> - 


"K 






o 
co 


o 

<o 


CO 


CO 


to 


o 
to 
m 


to 


o 
«n 


— 

o 






s 

o 


o 

CO 


X 






O 


o 


o 


o 


CO 


CO 


CO 


CO 


o 


o 


o 




o 








to 








1—1 




i— i 




cn 


<o 


CO 


CO 


te 


1 

■R 




1» 

3 <© 


X 

«! *° 
a. 


-3 


X 

£tO 

*j 
u- 


5 o 

5 ^ 


s 

go 

5" co 

c 


a© 

Is 
§ 


< ° 

i 


b4 
i< 


7L 


ui 


z 

'jj 

Ui 

'X 


X 

5 in 






** 

■> 
.* 


in 

LO 


CM* 

in 


oo 

SB" 


s 


O 

• 

'X) 


o 
tn 


o 

CO 


o 

CO 


O 

in 

GO 


o 

in 
oo 


m 

CM 
OO 


m 

CM 
CO 


• 

J— 1 

CM 


1 




o 

T 


e 

o 




o 


o 

2 


? 
o 
1^ 




•? 

o 




? 

O 
f- 


? 

o 




? 
o 






LO 
CO 


m 
CO 


wo 

CO 


m 

CO 


m 

CO 


*n 

CO 


LO 
CO 


to 
ro 


LO 
CO 


LO 

CO 


CO 


m 

CO 


Ui 
CO 




IE 


X 

UJ CO 

-JO 
^ o 


X 

0U CO 

J o 

0&* O 


1x4 rrj 
—3 O 
2d O 


X 

UJ CO 

^ ° 
< tt> 


X 

-J o 

5" 


X 

i*J CO 

Jo 

< to 


'Jtl CO 

u o 

0^ O 

< <o 


X 

m O 

si o 

we 


X 

uu ro 
vJ O 

04 o 

5 *° 


X 

ro 
w] O 
3, O 


^ CO 

-J o 

od o 
< «o 


X 

tj CO 

•J o 

I s 


X 

UJ CO 

J o 






§ 


a 
£ 


M 
a. 


U3 

§ 


On, 

X 


Ui 
Cu 

Ck 
X 


a. 
Q 
X 


Id 
a- 

Cj 

E 


QU 

X 


bJ 
ft* 
Q 




W 

Oh'"" 
'3 


Ox -j 


/ 

/ 


* 

•Hi* 


<5i 
CO 


o 




esq 


CO 




in 


CD 




CO 




o 

tn 


lO 



[A table 5] 



http:/ / www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



2006/08/15 



JP.08-01 91 74.A [DETAILED DESCRIPTION] 18/33 ^—v 







° ___o < __oo c> © 0 o 0 o 0 

rvj ' ^ cm CM CM CM CM 


**«° 

H 1 e 


w ^ ^_ in _o \o m i«o 0"> cc 








ooooo ooooooo <b 
o oa ao ac ao cjj ctj crj o o> og oc 




"5" 55555 -3 335555 

ca 33 2 __j CI. 3 "_ 3 3 s - so j£ 


& 
IS 




s4eae$c4c4*4JJ. ca cm co 


ITT- 




Si 


w v«y >_j w v»j \j \j s_/ i w w >^ 

<<<-<<:<<< 1 1 < < < 




-o co co co oo co oo no co aO to to X 


i 




0OOOOe0c0C0t-c-««OOO 

• r • « » 4 * m • • • • 




'iDiAmioooodaNiniAu) 

^OOOOi-Hr-tT-lOOOOO 


^ — I 

to 


O O O O O CM CM CM -xji <«* O O O 

— — ___*_. » _| - __ __■_ ^ * _— — I ~- f T [ 

CO CO CO COC^Tf-Ti<"TrC v JC v JCQCO i '' 


a ^ 


OOOOO »-Hi-if-HOOOOO 




x x x x x £ z * 2: a Q a- x x x 

3^- 3 ^ 3^ 3 3^ p M t«J 2^ 3^ 3^ 3*" 

W» SO WJ 






J csi rvj cm & id ~*£ 00 ci 'i^T 
oa £3 £<| 00 co co 00 co co co m to -^r 


I 




U U U ^ w Jgj'g v u 0 U 

Q> «S QC CD Oi <Ti Q> CO GQC^ 
OOOQQCOOOOOOO 




•— . ■ *~ •» 


<3> di od aB v^> W uft u"i L/l Oi « ■ IC ' '"' 

CO O O y-< W CO _ CO CO CO CO t— 1 O 


* 




x ^» xxxj?^" 

uJ co 1 1 tu'* U Woo w co Urt Vo * 0 'j-^* ^ 

Jo S Jo Ja Jo Jo Jo E-* Jo - 30 

s^o 2 2: 3«> 3« pdo =< 0 Jo C<=> 3'-C 3 to ^ 5 






O— 3- Q« C-= O 3 Q Q 5 
It J5t §i rt. r e-_ xtl X X % 2 W 


/ 


m 


e^CO^iOtDrx-OOOiO ^C-JCO^ 
tAt0u3L0iiALOiOl0tOC0t0<<0(C 



[A table 6] 



http://wvvw4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/08/15 



JP,08-019174,A [DETAILED DESCRIPTION] 



19/33 ^— 5/ 




4* 



i 



so 



CO 



AO 


O 


Acid 




AO 


* o 
< 


-< 

>< 
u 


o 
< 


tn 


• 


uo 
* 


Cn 
LO 

4 


* 


«© 

■ 


CO 

co 


CO 
CO 

■ 




i 



p- 



CO 

in 



CM 

WO 



5M 



CO 



o 

cvi 



p 



o 

CO 



o 



•3- 

2 



"2T 



¥ 

o 

CO 



o 



o 
"25 



J 2 ^ 



to 
o 



CO 
CO 



o 



o 



CO 



U5 

«3 



vO 



>f 

I l < co < co 

0C • X u, cm t* 

£ >, IS «3 3< CO 

O £3 a. a. 



OS 3f c 

Z co Z co . 
> > fcJT 
U ^ O 

Or 



tn 

U3 





W 


W 








cu 




P- 




p. 


tU 


O 








a« 


ex. 




§ 


•-J 








CO 


fr- 






o 


r-t 


tO 


ee 




co 


r- 





"ST 
H 

Jftl. 



a 

a. 

CO 
U4 



CM 



CO 



to 
fr- 



ee 



CD 



-or 



i/3 CO 

m co 



>< >< 

t>J co uJ m 

JO Jo 

2 o afic 

«ji© < co 



UJ 

CU 



C2) 



CO 



[A table 7] 



http:/ /www4.ipdl. ncipi.go.jp/ cgi-bin/tran_web_cgi.eije 



2006/08/15 



JP,08-019174,A [DETAILED DESCRIPTION] 



20/33 ><— v 





fljf rfW «* 


C3 
•» 


CM 


cs 


CO 


OJ 


C4 


0 


O 

CM 


0 s — 


CM 


^ — * 






H 1 E 

Ail " 
<W IT * 


lO 


«• . 


ec- 
us 


CO 

to 


OO 

LO 


CO 


CO 

in 


OO 

m 


CO CO 00 
tn w> m 


CC 

wn 


CO 








a 


m 


U3 


in 


LO 


in 


in 


in 


to m trt 


m 


vO 














0 

cn 


O 

cr> 


0 
o> 


0 


0 

CB 


O 0 0 

<j» C7> Cf» 


O 

a 


O 
O 










J 

IS 


■J 


-J 




_] 


>J 


•J 
vJ 


_s J J 

j -j j 

»»«t "■■ 

S ^ ^ 




_J 
-J 

«£ 








V- *f 


o 
cm 


0 

«-i 


I 


CS 
O 


cn 

CM 




1 


1 


.1 1 t 


\ 


> 




* 




H 

1 i 
J 






1 




< 


TJ 


1 


1 


1 < t 


1 


1 




lid 

i 




C 


O 
< 


1 


O 
< 




X* 


t 


1 


1 1 1 


1 


1 




■ « 


# 


i ! 


CO 


CO 




T— » 


CO 
CO 


CO 

CO 


CO 


<o 

CO 


\o <o CO 
CO « CM 


CO 
CM 


r> 
10 




1 — I 

j 






* 

r— 

CO 




CM 


1—1 

CO 


<o 

CO 




0 

0 


000 
0 c 0 

^J, CO 


O 
CO 


O 
m 




! 


* \ 


o 
in 

• 

o 


CM 
O 

• 


• 

CO 


CO 


t-i 


■ 


cn 
to 

0 


cn 

* 

O 


* 52 

CO 00 

oi oi 00 


* 

CO 


f- 

CM 
O 








— " 


CO 


CM 


10 

CM 


to 

CM 




CM 


CO 

CO 


CO 
CO 


O CD ^ 
in 
" J 

00 CO CM 


lO 

CM 


CM 




! N 1 
1 * 


a 


si 


o 
to 




CO 


cn 






O 

m 


0 
to 


CO CO 0 
CM CM CO 


co 


O 
cn 




1 

! ^ 


OS 

» 


= c- 
bk 


9 

H 


CM 

t— 

I 

X 


CM 
t— 
1 

O 

X 


g 

JO 

H 

to 


w 


O 
2 
•-1 

•1— 1 

-M 

H 

<n 


g 

•— < 
^4 


2— 2< ^* oj 

< < <s 

d« j4 

> > > X 


^CM 












» 

CM 


4 

-— • 

to 


0 

ir> 


CO 

• 


3 


to 


1 


s 


OOO 
O Q O 

to «5 c* 


0 

c- 


c 

s 




1 




Jl 


O 

T 

0 

fa , 




¥ 


? 

0 


? 
0 


? 

O 


n 

I 


—5 S 25 — 

T T ¥ 
0 0 a 
c- c- 














VO 

co 


in 

CO 


to 


10 

CO 

»— < 


fO 


CO 


« 

CO 


IO 
CO 

1—1 


10 m 10 

CO CO co 
-H »H r-« 


to 

n 

CO 

1—1 


r-i 






aS 
IS 


X 

U ro 
-JO 

a- 


JO 
erf 0 


2 CO 

s4 co 

$ VD 


Cfi] CO 

-3 O 
ad c 

5 *° 


X 

U CO 

J 0 

srf 0 
3 *° 


UI CO 

_3 O 
~j t— 1. 


| 

hi 




|o lo |o 

3^ 3^ 
< < < 


£ CO 

< 


Z 

Qo 

< 






81 


SU 

C3 
««•« 


X 


6J 

a- 

a 


X 


ul 

Dm 

q 


tv 


a. 
q 

-km 


a- 
O 
X 


'ju »jj ul 

& &• 

s 2 i 


a. 
g 


vi 
c 

Q 




/ 




I 


00 

c— 


O 


0 

CO 


-H 
OO 


CN 
CO 


CO 
CC 


CO 


€0 


*0 6"* CO 
CO 0O 30 


cn 
00 


O 





[A table 8] 



http:/ /www4. ipdl.ncipi.go.jp/ cgi-bin/tran_web_cgi_ejje 



2006/08/15 



JP.08-0191 



74, A [DETAILED DESCRIPTION] 



21/33 



3fc 




w _ a ~, t,? 

« ^ CM C*l 

• 


H I £ 


30 00 OO CO CO 




U* IfJ lO Uj 




O O O O <=> 

1— < 1—1 P— * i r— 1 




-J J *J _] _1 

X S 2- 3> 


S5 




. cooutiooom 
1 i i »■■*.. 

f-CO C-f- CO 

i 

— g ; 


* 

* • 


> £ c" -u -ys 

S3 










C - C»3 Crj o- r** - 

l3 lO LG .— ■ 
« • • » 


?\ 

1\ 

X 

1 

-R 




o o o m ift 

ei oi ci 
u5 m m — * w 




t> r- '>£3 to 

CM <ni CN ac 00 
O © O cvi esq 


to 


-*t o o 

CM est C* r-r- rr> 




O O O CO 00 
O CD O N N 


16 


3§ 5 I 

§v> 5^) s«5 g > 


1 


<p 5 
s ? 


o p O CVJ cvi 

o *r> «o csi 
u> — r to to 


Saw 


St S 55 S? 

Y Y T T T 
o o <6 o o 
c*- c» r~- 




tO irt lO lA tA 

c*7 rt o co ro 
t - * i— < rl t-» t— < 


IS 


z z 2: 2: 
Q 0 9° ?° 9° 2 <=> 

5^ 5^ 5^ 5^ 
< < < < < 




tii Ui ±1 iai OA 
£. Ou Sri Ch 

0 a q a o 

S S S 2 X 


/ 

/ 

/ 


* 


i-« cs» <n »« 

0 . 0 0 o> c> 



[0061] The component and the manufacture approach which were used for each sample are 
shown in a table 1 - a table 8. The polymer is shown in a table 1 - a table 8 by a mold, a trade 
name, the melting point (T**) of a crystal, degree of crystallinity (%), and the weight rate in a 
constituent The code used in the column of a moid is :HDPE which is as follows. High-density- 
polyethylene LDPE Low-density-polyethylene MDPE Medium density polyethylene EAA 
Ethylene / acrylic-acid copolymer PP Polypropylene PVF2 The poly vinylidene fluoride PB Polyl 
butene FEP In addition to the polymer shown in a table 1 - a table 8, the polymer component of 
a table 9 is contained in fluorination ethylene / propylene copolymer examples 16, 51-61, and 72, 
73 and 78. 
[0062] 
[A table 9] 
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[0063] That it is with "PLUS" in the column of the mold of these examples of a table 1 - a table 
8 means that an above-mentioned addition component exists. The carbon black used further is 
shown in a table 1 - a table 8 by weight % in a trade name, particle size (D) and a (micron), 
surface area (S) (m2/g), and a constituent. Moreover, the S/D ratio is also given. Furthermore, 
the volume ratio (CB/POLY ratio) of carbon black to a polymer is also shown. 
[0064] All the matter that exjsts in addition to a polymer and carbon black is shown in a table 1 
- a table 8. These additives are shown by weight % in a mold, a name, and a constituent. The 
code used in this type of column is :AO which is as follows. An anti-oxidant and the oxidizing 
agent used are 4 and 4'-thio screws (3-methyl-6-t-butylphenol) (average degree of 
polymerization 3-4) [refer to U.S. Pat. No. 3,986,981], unless it is mentioned specially by the 
column of a name. 

CXA Cross linking agent Acid Carrier acid XLA Cross linking agent FR Flame proofing agent 
[0065] The code used in the column of a name is as follows. : 130XL Peroxide cross linking agent 
(RUPAKO (Luperco) 130XL) ARD AJIE light (Agerite) resin D CaC03 Calcium carbonate IRUGA 
NOx (Irganox) Tetrakis [methylene (3) [ 5~G t-butyl- 1010] 4-hydroxy-hydronalium cinnamate] 
methane TAIC triallyl isocyanurate SANTOBAA (Santovar) 2, 5~G t-amyl hydronalium kino 
quinone DEKURORAN (Dechloran) Deca chloro biphenol Sb 203 Antimony trioxide [0066] The 
amount of total energies (kg-m-cc -1) (Shear History) used during the specific process further 
used for mixing and shaping of each component, process temperature (degree C), process time 
amount (min), and manufacture is shown in a table 1 - a table 8. The code used in the column of 
a process is as follows. 

[0067] BAN : Each component (for example, the examples 1A arid 1B 1504.8 g high density 
polyethylene, 1208.4 g carbon black, and a 22.8 g anti-oxidant) of optimum dose is mixed for 5 
minutes with flow temperature among a steam heating Banbury mixer with water-cooled Rota. 
Mixture is cut from a mixer to a wafer, after cooling, ejection and. Some cut mixture is pressed 
for 5 minutes by ** of 180 degrees C and 70 kg/cm2, and it is processed into a plate with a, 
thickness of about 0.1cm. A 2.5x3.75cm rectangle sample is started from this plate. Radiation 
irradiation of the sample is carried out in these examples. Dosage is shown in a table 1 - a table 
8, and is mentioned later for details. A carrier beam sample constructs a bridge in the exposure 
of a fixed dose. Next, a silver-epoxy constituent (electrodag 504 (Electrodag)) is applied to 
band-like [ of 0.6x2.5cm ] at each edge of a sample, and a silver electrode is formed. It heat- 
treats by maintaining a sample for 15 minutes at 160 degrees C by heat tracing. Subsequently, it 
cools to a room temperature at 1-degree-C a rate for /. 

[0068] MILL Each component of optimum dose is mixed with flow temperature by the 7.6cm roll 
mill heated electrically. Mixture is formed in a sheet from a mill, and after cooling, it cuts to a 
wafer. Some cutting mixture is pressed for 3 minutes by optimal temperature and 70kg [/cm ] 
**, and it is processed into a plate with a thickness of about 0.06cm. A 2.5x3.75cm rectangle 
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sample is started from a plate. BAN when mentioned specially, after carrying out radiation 
irradiation — a silver electrode is formed like law. Subsequently, a sample is maintained for 15 
minutes by ** (T**+30) by heat tracing, and is heat-treated. Then, it cools to a room 
temperature at 1-degree-C a rate for /. 

[0069] It is a c o unt err otat ion type compound leaf mixer (it mixes by the Brabender plastograph 
(Brabender Plastograph), mixture is extruded and twisted, and it considers as an object) about 
each component of BRA optimum dose. : After cooling this, it cuts to a wafer. Then, the sample 
was manufactured from cutting mixture like the MILL method. 

[0070] The dose to the sample over which the bridge was constructed by radiation irradiation is 

also shown in a table 1 - a table 8. When a dose is 20Mrad(s), 10Mrad exposure is carried out 

from the side which is one side first, and, subsequently 10Mrad exposure is carried out from 

another side. In the examples 13 and 76, it heated for 12 minutes at 200 degrees C, and the 

bridge was constructed in the sample. 

[0071] 

[A table 10] 
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[0073] In a table 10 - a table 15, it is [Equation 3] of each sample. 

— x — : 

d xv7-jftgttar 

It comes out and the value, and the specific resistance / temperature characteristic value shown 
is shown. The specific resistance shown in a table 10 - a table 15 is calculated from the 
resistance measured while carrying out heat tracing and carrying out temperature up at 1- 
degree-C a rate for /from a room temperature. The code used with a table 10 - a table 15 is as 
follows. 

rho20 20 (ohm.cm) degree C specific resistance rhop (ohm.cm) Peak specific resistance T2x 

Temperature Ts which becomes twice the specific resistance whose (degree-C) specific 

resistance is 20 degrees C (degree-C) switching temperature Tp (degree-C) peak temperature 

[0074] 

[A table 1 6] 
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[A table 1 7] 
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[A table 1 8] 
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[A table 19] 
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[0075] The effectiveness over the specific resistance of hot heat deterioration is shown in a 
table 16 - a table 19 about many samples. In order to obtain the data of a table 10 - a table 15, 
after carrying out heat tracing to the column of the initial engine performance of a table 16 - a 
table 19 at 1-degree-C a rate for /, the specific resistance (rho 20) of the sample cooled at 20 
degrees C and the peak specific resistance at the time of heating by part for 1--degree-C/again 
(rhop) are shown. Subsequently, a sample is cooled to a room temperature and the specific 
resistance in T (this temperature) reheated and measured to the temperature T shown in a table 
16 - a table 19 is shown in the column of rho **. At this temperature T, by 2 hours, 9 hours, and 
27 hours after and the sample processed for 73 hours, it saved for 73 hours, and the sample was 
cooled to 20 degrees C 46 hours after, and 52 or before reheating to temperature T, specific 
resistance was measured for the sample. The specific resistance of the sample in 20 degrees C 
after [ each ] carrying out time amount degradation is shown in-each time amount column. The 
rate of change of the specific resistance in 20 degrees C, x100 [ i.e., (rho-rho 20/rho), ], is 
simultaneously shown in this column. 
[0076] . 
[A table 20] 
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[0077] The effectiveness over the specific resistance of hot electrical-potential-difference 
degradation is shown in a table 20 and a table 21. These samples some cutting mixture of the 
shown example Ejection, the temperature of 180 degrees C, After compressing for 5 minutes by 
pressure 70 kg/cm2 and fabricating on the plate of 0.2cm thickness, A disc with a diameter of 
1.9cm is cut down from a plate, and the mould of the thing with a diameter of 1.9cm started 
circularly is carried out for the expansion wire gauze of nickel-plating copper, an electrode is 
formed, and subsequently, after irradiating each disc front face by 20Mrad, 20AWG lead wire is 
attached and manufactured to an electrode on it. Heat tracing of the sample is carried out, and 
after maintaining for 15 minutes and heat-treating by ** (T**+30), it is cooled to a room 
temperature at 1-degree~C a rate for /. And the specific resistance of a sample is measured at 
20 degrees C. Next, the lead wire of equipment is connected to the AC power supply of various 
electrical potential differences. When the electrical potential difference of a power source makes 
****** connection of the equipment for the first time again at a power source, it keeps at 30- 
35V for [ of the beginning ] 30 seconds, and except when carrying out rising voltage to rear- 
spring-supporter 120V subsequently to for 2 minutes, it is kept at 120V. Under such a condition, 
a sample measures specific resistance, 30 or before [ although it deteriorates for 50 hours, ] 
being cooled by 20 degrees C 5, 10, 20, or 30 hours after and applying an electrical potential 
difference again. The specific resistance of the sample in 20 degrees C after [ which carried out 
time amount degradation processing ] being shown by these conditions is shown in the rho 
column with the rate of change of specific resistance. 

[0078] When the constituent of examples 40, 54, 56, 63, 65, 85, 91, and 93 is followed in the 
same electrical-potential-difference deterioration test, although the constituent of examples 54, 
56, and 65 is stable to electrical-potential-difference degradation and its increment in specific 
resistance after 30— hour degradation is 2 double less or equal, on the other hand, the 
constituent of examples 40, 63, 85, 91, and 93 is not stable, and the increment in specific 
resistance 30 hours after also becomes 10 or more times. 
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* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the graph which shows the relation between resistance/temperature of a typical 
PTC component. 

[Drawing 2] It is the circuit diagram showing the typical example of a circuit of this invention. 
[Drawing 3] It is the graph which shows the relation between the power/temperature of the 
typical circuit protector concerning this invention. 

[Drawing 4] It is the graph which shows the relation between the power/temperature of the 
typical circuit protector concerning this invention. 

[Drawing 5] It is the sectional view showing the example of the circuit protector concerning this 
invention. 

[Drawing 6] It is the sectional view showing the example of the circuit protector concerning this 
invention. 

[Drawing 7] It is drawing showing the heater for cisterns equipped with the circuit protector of 
drawing 5 . 

[Drawing 8] It is the electrical diagram of the heater for cisterns of drawing 7 . 

[Description of Notations] 

1 — PTC component 2 — Electrode 

3 — Oxygen shielding layer 4 — Lead 

5 — Layer 1 1 — Circuit protector 

12 — Coil heater 13 — Thermostat 

1 4 — Glass fiber 1 5 — Plug 

1 6 — Lamp 17 — Resistance 

18 — Lamp 1 9 — Resistance 

20 — Cap 21 — Glass tube case 

22 — Member 23 — Ring 

121 — Resistance wire for heaters 122 — Ceramic core 
131 — NARUDONOBU 132 — Capacitor 
201 — Frame, 
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DRAWINGS 
[Drawing 1] 




[Drawing 2] 



[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 




[Drawing 6] 




[Drawing 7] 
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[Drawing 8] 
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WRITTEN AMENDMENT 



- [procedure amendment] 

[Filing Date] July 6, Heisei 7 
[Procedure amendment 1] 
[Document to be Amended] Description 
[Item(s) to be Amended] Claim 2 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Claim 2] The protection network according to claim 1 whose 2nd circuit protector of the above 
is a thermostat or a bimetal switch. 
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